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Associate Editor 


N HUMBLE, though vital, part of the internal 
combustion engine which has become so impor- 
tant an adjunct of our social and industrial life, 

is the thin and somewhat fragile ring of cast iron 
that surrounds each piston, sealing the annular space 
that must of necessity exist between the piston and 
cylinder walls to prevent the former from cutting and 
scoring the surfaces in contact. 

Cylinder walls, though parallel when new, do not 
long remain so. The corro- 
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forms of ring in the matter of first cost and ease of 
replacement, that such rings are used in probably 90 
per cent of the gas engines at present in service. 
Because of the enormous demand for these rings 
from service stations and dealers in engine supplies, 
their manufacture, entirely independent of the manu- 
facture of engines, is a business that within the last 
few years has grown to huge proportions. 
The Houpert Machine Co., of Long Island City, which 
several years ago started in 





sive action of the burning 
gases and the _ excessive 
pressure due to the explo- 
sion, as well as the friction 
of the rapidly reciprocating 
pistons, soon wear the 
walls of that end of the 
cylinder in which the explo- 
sion takes place so that it 
becomes an _ appreciable 
amount larger than the 
other end; the wear some- 
times being as much as 
‘sin. Obviously, a_ solid 


automobile and 


reaches literally into 


The 


engines. 





The great and ever-growing number of service 
stations, garages and repair shops handling auto- 
mobile repairs, etc., has brought into being a 
comparatively new industry entirely aside from 
motor building. 
supplying of parts to replace those that have 
become worn so as to be 
One part, the independent production of which 
miilions, is the 
snap ring used in the cylinders of nearly all gas 
methods followed by one 
manufacturer of these parts are here described. 


a small way to manufacture 
essential, parts of engines 
without manufacturing the 
engines complete, is an ex- 
ample of the rapid growth 
the of this business. This firm 
does not manufacture en- 
gines, but confines its at- 
tention to the production of 
pistons and piston rings and 
to the re-grinding of worn 
cylinders and crankshafts, 
in which work it occupies 
30,000 sq.ft. of floor area 


This is 
no longer serviceable. 
common 


large 








body tightly fitted to the 

small end of the cylinder would be loose in the worn end, 
and to take up this space and prevent the escape of 
the gas pressure without delivering its energy to the 
machine a resilient body is required; one that will 
automatically grow larger or smaller as the piston 
travels back and forth in the cylinder, thus adjusting 
itself to whatever position it may be in and effectually 
closing the aperture against the escape of the gases. 
Such an accommodating body is found in the piston 
ring (commonly called the split ring, or snap ring), 
two or more of which may be found in each cylinder 
of the greater part of the engines used in automobiles, 
motor boats, airplanes, tractors, etc. 

There are also many varieties of patented “sectional” 
rings made in two, four, six, or even more parts, 
depending upon some form of tempered steel spring to 
expand the ring as the piston approaches the larger 
diameter of the cylinder by pressing the softer bearing 
parts outward against the cylinder walls. 

Notwithstanding the fact that cast iron is far from 
being an ideal material upon which to depend for 
resilience, the simplicity of the snap ring gives it such 
an immense advantage over the more complex special 


and employs 150 men. 

The material of which a piston ring is made is of 
prime importance. It must be softer than the cylinder 
walls, or at least no harder, else the latte: would wear 
unduly. The material must possess to a considerable 
degree the property of resilience in order that it may 
adapt itself to the constantly changing diameter when 
moving backward and forward in a cylinder that is 
worn large at one end. 

Another important consideration is weight. The 
direction of movement of the piston is reversed many 
hundreds of times per minute in a rapidly running 
motor, and every ounce of weight adding its inertia 
to the moving mass represents a definite loss of energy. 
All these things being considered, the vast prepon- 
derance of cast-iron snap rings over rings of any other 
material or kind would seem to indicate that cast iron 
was best for the purpose. 

Cast-iron piston rings are made in two ways: By 
the “pot-casting” method, tn which a long shell is cast, 
turned and bored, and finally cut up into individual 
rings; and the individual casting process in which the 
rings are cast from a gated pattern, usually in con- 
nection with a match plate or molding machine. 
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FIG. lL. “SNAGGING” INSIDE OF RING CASTING 
The above company use only the individual cast rings, 
and the first operation is the rough grinding of the 


inside of the ring, or “snag- 
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like a shaper, except that in place of the toolpost is a 
grinding wheel that is mounted upon an arbor lying 
lengthwise of the ram. In place of the vise that is 
usually to be found upon the knee of a shaper, is a 
rotary magnetic chuck mounted upon the upper end of a 
vertical shaft. 

The rotative speed of this chuck can be varied to 
suit the diameter of the work and the movement of 
the ram can be adjusted for length of travel and point 
of reversal very much as in a friction-driven shaper. 
An electric switch is operated by the ram to throw 
the current on and off the chuck at the proper moments. 

The operator is armed with a hook-shaped contrivance, 
the business end of which is made of brass so that it 
will not stick to the chuck, while in his left hand he 
holds a supply of rings to be ground. The machine runs 


continuously and while the ram is at the back end of 
its stroke the operator lays a ring on the revolving 








ging,” as it is called in the 
shop. This is a hand opera- 
tion, each ring being placed 
over a_ revolving grinding 
wheel that is an inch or so 
smaller than the inside diam- 
eter of the ring and the ring 
itself given a circular motion 
that causes the wheel to travel 
over its inside surface. This 
operation is shown in Fig. 1, 
the exhaust hood having been 
removed for the purpose of 
photographing. No attempt 
is made to maintain a definite 
size, although the second suc- 
ceeding operation involves the 
use of a mandrel, but the size 
accurately maintained 
by the foundry that little diffi- 
culty is experienced. The 
main thing for the operator 
to take care of is to see that 
the inner surface of the ring 
is fairly smooth and free from 
Jumps or fins. The second op- 
eration, shown in Fig. 2, is the 
grinding of the sides of the 
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ring. The piston-ring grind- 
ing machine is built not un- 











SIDE GRINDING ON 


HEALD GRINDING MACHINES 


chuck; a touch upon the inside of the ring with the 
brass hook serving to bring it to center so that it runs 
approximately true. 

he ram, as it comes forward, switches the current 
on to the chuck and the wheel passes over the side of 
the ring, the ram reverses and passes back to the 
starting point, cutting off the current as the wheel clears 
the work on its return. As soon as the chuck releases 
its hold on the ring the operator with a quick move- 
ment of the hook, which has not left the inside of the 
ring, sweeps it off onto the table and at almost the same 
instant lays an unground ring in its place. The move- 
ments are rapid and continuous, but the operators are 
quickly trained to the work and it becomes a matter of 
pride with them not to miss a stroke of the machine. 

The operation of grinding the second side of the 
ring is performed on the same machines in the same 
way, but the operator is obliged to exercise greater 
care in keeping his chuck clean and in gaging the work 
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for thickness, as no appreciable departure from nominal 
width or variation in parallelism is permitted. 

From the second grinding the rings go to the load- 
ing bench where they are put on to mandrels for 
the first grinding operation on the periphery. Here a 
row of round castings, each one having an irregular- 
shaped hole in the center, are firmly fastened to the 
bench by lag screws. The mandrels, one of which is 
shown loaded at A, Fig. 3, are made at one end to fit 
the hole or recess in the upper face of the above- 
mentioned castings, and have a stout cross pin through 
this end so that when they are stood upright, as in 
a socket, they will resist any turning movement that 
may be brought to bear upon them. A mandrel. 
unloaded, is shown in a socket at B. 

The collar at this end of the mandrel is permanent 
and is turned to a diameter a trifle under the nominal 
size to which the rings are rough ground. A bushing 
of cast iron, shown at C, is of right diameter to enter 
the rings. The loose collar, D, is set over the stack 
of rings, resting upon the rings and not upon the bush- 
ing. A nut £, with its hexagon boss fitting the large 








LOADING THE MANDRELS 


FIG. 4. 


wrench F, when set up as in Fig. 4, holds the stack 
of rings firmly by endwise pressure. 

As will be remembered, there is as yet no finish on 
the inner surface of the ring except the rough grinding 
that was done on the snagging wheel. The bushing 
therefore is not depended upon to drive, but only to 
center the rings. <A stack of rings from the side- 
grinding operation is placed on the table of an arbor 
press located nearby, a bushing is placed on top of the 
stack and forced in by the ram of the press. 

Some of the rings will fit loosely, others will be 
tight, and occasionally one will burst, but this seldom 
happens as there is little variation in the castings. 
The stack of rings must contain the right number to 
make a cylinder a little longer than the bushing, as 
it is the clamping pressure between the collars of the 
mandrel that drives the rings against the resistance of 
the cut. 

When a mandrel is loaded and the collars tightened, 
as in Fig. 5, the loader.takes it to the grinding 
machines, lavs it in a rack,:and takes out one that is 
full of rough-ground rings. Proceeding to the loading 
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lar, lifts off the bushing and 

sets it, ring and all, on top of 

the stack of new rings which 
| he has previously placed on 
the table of the arbor press, 
as at Fig. 6. One movement 
of the ram forces the bush- 
ing out of the ground rings 
and into the unground ones. 

When the ram is raised the 
ground rings are brushed 
aside into a box while the 
bushing, with its contained 
load of unground ones, is 
ready to be transferred to 
the waiting mandrel on the 
bench. The whole operation 
of unloading and reloading 
the mandrels is very quickly 
performed and one operator 
is therefore able to keep several grinders busy. 

Following the rough grinding the rings go to the 
cutting operation where they are split and the ring 
becomes, for the first time, a “spring ring.” 

There are two ways of splitting a spring ring. A 
double cut may be made at an angle of 45 deg. (or 
any other angle) across the section of the ring, remov- 
ing a sufficient amount of material to allow the ring 
to close together as much as may.be necessary. A 
ring cut by this method will have a continuous narrow 
groove for the escape of pressure, even under the most 
favorable circumstances. This is known as the angle 
cut. 

The other method, called the step cut, is made from 
opposite sides to the center of the ring section, but the 
two cuts are offset so that two tenons, each of half the 
width of the ring, are left to close the joint. The effect 
is shown in Fig. 7, the full lines showing the cut as 
first made and the dotted lines the appearance of the 
joint when the ring is closed to its nominal diameter. 

The angle cut is made by clamping the ring on an 
angle plate that is tilted to the desired angle, usually 


| bench he unscrews the col 














FIG. 6 A LOADED 
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FIG. 6 UNLOADING AND LOADING 


SAME TIME 


A MANDREL AT THE 
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15 deg, the angle plate being attached to the table of 
a hand-milling machine the spindle of which carries 
two slitting saws spaced the right distance apart. The 
step cut is accomplished quite as quickly by means of 
the machine shown in Fig. 8. 

A machine is used having the same movements as a 
hand-milling machine but having two opposed spindles 
carrying small end mills. The two spindles do not lie 
in the same line; one being offset above the other a 
distance that slightly exceeds the width of the notch 
cut by one of the mills. The ring is held for the opera- 
tion by being clamped to the vertical face of the angle 
plate that is bolted to the table of the machine. The 
endwise adjustment of the spindles is such that each 
mill cuts exactly to the center of the ring-section, leav- 
ing the ring, after the passage of the mills, almost 
but not quite, cut in two; the ends being still joined 
by few thousandths of an inch of metal at A, Fig. 7. 

The next operation is performed on thin elastic 
grinding wheels mounted in bench grinding heads and 
running at high speed. Each wheel is provided with a 
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FIG. 7 JOINT OF A STEP-CUT RING 


flat table, or rest, upon which a ring may be laid at 
a height about level with the center of the wheel, the 
table having a deep notch cut into the side nearest the 
wheel so that the ring when sprung open can be passed 
onto the wheel, as if the latter was a circular saw, and 
the ends of the ring still being supported by the table. 

The rings come to this operation with the ends still 
held together by a very narrow band of metal. As the 
operator picks up each ring he gives it a smart blow 
against the corner of the table, causing it to break 
apart at the point of least resistance. He now spreads 
the ring open with his finger and passes the severed 
ends over the sides of the wheel, grinding both ends 
smooth simultaneously and removing any slight irreg- 
ularity or raggedness left by the break. He then holds 
the ring to the light and closes it as far as the joint 
will allow, noting as he does so that the tenons slide 
freely upon each other and that there is no thickening 
of the ring widthwise when the joint closes, as might 
easily be the case if the mills were not properly set in 
the preceding operation. If any trouble exists it is soon 
remedied with a small file, but this is seldom necessary 
and the operator places the ring directly into the load- 
ing device for the final grinding operation. 

A piston ring, to be round when in a cylinder, must 
be finished upon its outer surface while closed in to 
the same extent that it will be when in the cylinder of 
a motor, therefore the loading device is designed to 
bring about this condition. 

A round plate with radial slots, similar to the face- 
plate of a lathe, is bolted to the bench in a horizontal 
position handy to the grinding wheel upon which the 
jointing operation is done. Attached to the faceplate 
by T-head bolts are four jaws somewhat like those of 
an ordinary lathe chuck, but much longer; long enough 
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FIG. 8. 


MACHINE THAT MAKES THE STEP CUT 


to hold twenty }-in. rings at once. They are adjusted 
by rapping with a piece of soft metal and held in 
place when set by tightening the holding bolts. Their 
position is determined by means of a dial indicator 
mounted to turn on a spindle which stands upright in 
the central hole of the plate. 

The mandrel for the finish grinding is the same as 
the one used for rough grinding except that no bush- 
ing is used. Such a mandrel is placed in the centra! 
hole of the faceplate, and as the man on the jointing 
operation finishes with each ring he squeezes it into 
the jaws of the loading device, pressing it against the 
collar or against preceding rings until he had built 
up a stack to the top of the jaws. He then puts on 
the loose collar and nut and tightens it up with a 
wrench. The rings are thus held by pressure upon their 
sides in the position that they will occupy in their 
respective motor cylinders. They are far from being 
round at this stage, but the grinding operation will 
make them so and at the same time will reduce them 
to their true nominal size. 

Situated just beyond the bench on which the jointing 
and loading is done is a battery of Landis plain cylin- 
drical grinding machines. The loading and unloading 
of mandrels is taken care of by others, leaving the 
grinding machine operators free to devote their entire 
attention to the sizing of the rings. Both snap gage 
and micrometer are used on this work, and sizes are held 
within very close limits. 

During all the foregoing operations the scale remains 
on the inner surface of the rings. No work has been 
done on this surface except the snagging, and that only 
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FIG. 9. BORING INSIDE DIAMETER OF 
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INSPECTING FOR ROUNDNESS, WHICH 
INVOLVES DIAMETER 


FIG, 10. 


for the purpose of removing slight irregularities in the 
casting. The final machine operation on the .rings is 
therefore the boring of the internal diameter. 

This operation is shown in Fig. 9, where may be seen 
one of several lathes adapted to this work. A cast-iron 
cylinder screwed to the spindle nose of the lathe is 
bored accurately to the nominal diameter of the rings 
they are to handle. The operator closes the rings with 
his fingers and springs them into the cylinder until 
the latter is full, when a gland is put on the outer end 
and clamped tightly with nuts on the studs set in the 
end of the cylinder. 

The number of rings a cylinder will hold depends on 
the width of the rings; usually the number is about 
twenty. but the length of the stack of rings must always 
be a trifle greater than the depth of the cylinder, or a 
special packing piece must be used, so that the pres- 
sure of the gland will come upon the rings. The boring 
is done by a high-speed-steel cutting tool held in a 
specially large boring bar rigidly attached to the lathe 
carriage. 

The final operation on the rings is the inspection and 
oiling to prevent rust. The inspector’s booth is shown 
in Fig. 10, with the inspector giving the ring the sight 
test for roundness. The rings are tested for width 
and thickness and are finally slipped into a hardened- 
steel ring gage that is ground to the nominal diameter 
of the ring. The inspector, sitting back in the booth 
facing a frosted glass window and partially protected 
from the light by cardboard screens, looks for an open 
space between the ring and gage. If light appears 
anywhere around the periphery of a ring that ring is 
rejected. This light test for roundness constitutes also 
a rigid check upon the diameter of the ring, for, though 
any ring anywhere near the nominal size would go in 
the test gage, it would not fail to show light somewhere 
around its periphery unless it was of exactly the same 
size as the gage. 
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A Cam-Operated Trimming Die 
By Cuas. M. BREHM 


One of the points that has been partly neglected since 
punching machines came into use as a means for drawing 
sheet metal into various shell shapes, is the trimming 
operation. The writer has devised the die, shown in 
the illustrations, for that purpose that can be operated 
in an ordinary punching machine. This tool uses cams 
*‘n a new way. 

The principal point of interest to the manufacturer 
is that, although his blanks may be round, square or 
irregular, he can get an increase in production from 
one hundred to as high as four hundred per cent over 
the present system of performing the trimming oper- 
ation. Although the die is cam operated, the grinding 
of the die throughout its life does not effect the timing 
of the cams in any way, the grinding being done on a 
plain surface grinding machine, the same as an ordinary 
blanking die. The die is very simple in construction, 
the die block with three connecting pins for holding 
springs in position being the only movable parts. 

The main difference between this and the old cam 
die is the die block. This part, as a whole, is supported 
by springs and does its cutting with a side or lateral 
movement obtained by the use of cams. The blank to be 
trimmed is placed open end upward in the die block 
having an opening the same shape and size as the out- 
side dimensions of the blank, that part of the blank to be 
cut off extending above the top surface of the die. 

On the downward stroke of the rama punch the same 
size and shape as the inside dimensions of the blank 
enters the blank, but is prevented from going below the 
top surface of the die by means of studs. The die, 
during the cutting operation, has a lateral movement 
from three directions, varying 120 deg., and the punch 
is capable of cutting slightly less than half the blank in 
each movement. 

Taking the die block, as the 


movement of the 


























CAM-OPERATED TRIMMING DIE PLAN 


FIG. 1. 
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FIG. 2. CAM-OPERATED TRIMMING DIB ELEVATION 


punch holder descends with the stroke of the ram, the 
pressure studs C1, C2 and C3 in Figs. 1 and 2, force the 
die block A down on its springs, holding it parallel at 
the same time. On the three longer side faces of the die 
block A are cams cut in such a way as to operate in rota- 
tion, as they are numbered. With the stroke of the 
ram, cams 1 and 1X operate first, forcing the die block 
toward the back of die shoe, this operation trimming 
slightly less than half of the blank. Face 3 takes the 
thrust from cam action of 1 by being undercut. This 
can be plainly seen in Fig. 2. The stroke of the ram 
continuing and J having performed its full function, 2 
and 2X operate while 7 takes the thrust; and, next in 
order 3 and 3X operate, 2 taking the thrust. 


In Figs. 1 and 2 can be seen the punch B. This piece, 


made to inside dimensionus of blank and with shear 
ground on side next to cam 1, never goes below the 
top surface of die block. This relation between the 


punch and the die is maintained by means of pressure 
studs C1, C2 and C23, mentioned above. These studs 
are ground parellel and are left longer than the punch 
B. This difference corresponds to the clearance between 
the punch and the die in an ordinary blanking die and 
varies according to the thickness of the metal from 
which the blank has been drawn, 

In Fig. 1 in the opening in the die block A can be 
seen the top of the threaded stop D, Fig. 2, which deter- 
mines the height of the finished blank. This stop, locked 
when the die is in use, can be lowered to compensate 
for grinding. The eight small hardened studs in the top 
support the blank during the trimming oper- 
ation. In the center of this stop can be seen the spring 
ejoctor FE, Fig. 1, which lifts the finished product partly 
This ejector can be removed, allowing 


— 
oi the stop 


out of the die. 
compres sed air to be 

In both figures, the spring pins H rest on the edge 
of the blank during the trimming operation. 

In Fig. 2 are seen the springs which support the die. 
These springs rest upon plate F and exert their ten- 
sion upward against plate G, which is fastened to die 
block by dowel pins and screws. By removing cam 1X, 
Fig. 1, the die block can be taken from the die shoe 
and the removal of plate G, Fig. 2, leaves the die block 
in condition for surface grinding for sharpening. 


used to remove the blanks. 
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In certain shaped blanks, it has been found neces- 
sary to build the die block square, the cams working in 
rotation around the die, or opposite cams working in 
rotation, as first 1, then 3, 2 and 4. This order of cam 
movement is governed by the thickness of the stock or 
the character of the blank. 

In trimming some pieces, similar to electric-light 
sockets where a tube has been drawn smaller on one 
end than the other, giving it two diameters, it is neces- 
sary to reverse the punch and die by putting the punch 
below where it has the side or lateral movement while 
the die is fastened to the press slide. This style of die 
is also used on shells that have portions of the bottoms 
drawn up, making an internal draw. 

Another point of advantage in a die of this type is 
that, no matter how thick or thin, or of whatever shape 
the blank may be drawn, the trimming operation does 
not distort the form of the piece. Shells for electric 
sad irons, peculiarly shaped parts for electric appli- 
ances, jobs that ordinarily are hard to trim, are as 
easily trimmed as the round ones. Blanks, drawn from 
extremely thin metal, that are hard to hold, owing to 
the probability of springing them, come from the 
trimming operation in their original shape. 


Portable Electric Drill Speeds 
Up Shipbuilding 


By GEORGE F. PAUL 


One of the latest developments of post-war activities 
in shipbuilding has been the perfecting of a special 
device for countersinking ship plates. Button-head 
rivets on the bottom of vessels tend to retard the speed 
of ships; they also pick up obstructions such as sea 
weed, etc.; consequently the order went forth that these 
rivet heads should be countersunk so that the surface 
would be perfectly flat, making a rustproof and airtight 
joint. The machine designed for countersinking is 22 
in. long, weighs 125 lb., and takes direct current at 
220 volts. Its maximum speed is 125 r.p.m. It will 
countersink holes up to 1 in. in diameter. It is claimed 
that a {-in. hole can be countersunk in 7 seconds. In 
operation the plates are laid out on the floor, and in 
this position it is a simple matter to pass the buggy, on 
which the drill is mounted, from one hole to another 
as the work progresses. 
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HEN we speak of production planning we mean 
/ the planning of each individual order through 
the plant so that every part which goes into a 
finished assembly will reach the assembly floor in proper 
time and amount to allow continuous, uniform ship- 
ments of the finished product to leave the plant. 
Before this condition can be achieved, it is necessary 
to lay out the machines which will be used in the best 
sequence and in proper balance. If the machines are 
not in the correct sequence, there will be unnecessary 
trucking and _ probably 


A group of machines comprising a unit is able to 
produce quantitatively in accordance with the capacity 
of some one machine or group of machines of a type, 
either of which may form the minimum or restricting 
point in manufacture of the unit. This point is best 
known in shop practice as the “neck of the bottle.” 
It therefore becomes necessary, in establishing a ma- 
chine unit, to know thoroughly the operations that are 
to be undertaken, principally with respect to the amount 
of time required by each operation. 

If, for instance, the work 





snarled-up production due 
to congestion. 

There are in general two 
ways in which machine 
tools may be grouped. The 
old idea was to have all ma- 
chines of a type together; 
that is, all lathes in the 
same department; all drill 
presses in another; and so 
on. In shops doing entirely 


VI. 


is taken up in detail. 





Laying Out the Machines 


In the present installment we reach a phase of 
the general sybject that is more closely reiated 
to the planning department than anything that 
has gone before. Two types of machine layout are 
discussed and an actual case of laying out a plant 


(Part V was published in the June 


going through a unit dif- 
fers so radically that on 
some parts certain ma- 
chines are not used at all 
but are standing idle, the 
unit is apt to be an unprofit- 
able form of manufacture. 
Where, however, the parts 
closely resemble one an- 
other and the variations 
are not very considerable, 
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special work to order, this 
“battery” arrangement is frequently the most economi- 
cal, but inasmuch as it is seldom advisabe to attempt to 
plan that kind of work definitely, we need not go deeply 
into the arrangement of machines under this plan. 
The other arrangement consists in laying out ma- 
chines cf various types as nearly in a straight line as 
possible and in the order in which they will perform 
their operations on the product. In this way, we will 
have approximately a department or unit of machines 
for each principal part of the product, although, of 
course, it is often possible to route more than one part 
through a given department. It is in laying out the 
machines in units that greater economies may be 
effected. 


ADVANTAGES OF STRAIGHT-LINE PRODUCTION 


It is commonplace nowadays to speak of straight-line 
production. The advantages to be gained from pro- 
gressive production in as near a straight line as pos- 
sible are too obvious to need argument. The practical 
obstacle often comes when, in a plant, the same machine 
is used to perform two or more operations between 
which other operations intervene. If neither of these 
operations require the full possible capacity of a tool, 
it is usually most economical to move the material back 
to the machines for the later operation. While such 
a procedure breaks into the ideal straight-line flow of 
material, it is preferable to purchasing two machines, 
each of which may be in operation only a small part 


of the time. 


the losses of time resulting 
from such variations are generally found to be less ex- 
pensive than the cost of handling and carting the same 
parts from battery to battery in the old-fashioned way. 

Before a unit can be laid out, it is obviously neces- 
sary to know accurately the time required by each ma- 
chine for performing its operations. This requires 
careful study of the times needed, by thoroughly trained 
time-study men. In one plant where we were employed 
to install a planning system, the machines were already 
out on the unit basis for progressive manufac- 
ture. Unfortunately, however, the machines had been 
selected on the basis of incorrect time studies. This 
was true in all departments. The department most 
nearly in balance was that turning out camshafts. Here 
are the conditions we found in that department. 


laid 


THE LIMITING OPERATION 


The limiting operation in making camshafts was the 
first polish. By maintaining the standard of output to 
which it was restricted by the capacity of the first 
polish, the unit could turn out about 360 camshafts 
per day. Obviously, it was useless for the other units 
to produce more than 360 pieces per day, even if tooled 
up for greater production. It should be apparent that 
if only 360 camshafts can be produced, it is useless to 
average 450 crankshafts, 520 cylinder blocks and so un. 

In other words, every unit is dependent upon all other 
units and the maximum capacity of each unit is only as 
great as the capacity of that unit’s restricting operation. 


Any unnecessary excess equipment is merely taking 
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up space and is a needless in- 
vestment of capital. If manned, 
the added equipment adds to 


Part Neme 





Production Reuing Sheet 


Maternal 





the labor cost. I realize: that 
to many readers I may seem 
to be laying unnecessary em- 
phasis on an obvious subject, 
but my experience has taught = 
me that more plants are suf- 
fering from under-production 
solely because of one or two a a 5 
restricting operations than for 
any other reason. If of all ma- 
chines in a unit but one can complete 500 operations 
in a day, but that one machine can complete only 350, 
then that unit, despite its 500-piece potentiality, can 
still only turn 350 pieces. If all the other units turn 
out 600 pieces each, it is still possible to turn out 
only 350 complete assemblies per day because of one 
limiting machine hidden away down in a single unit 
This condition is not unusual. It is so important that 
I cannot lay too much stress upon the need of carefully 
balancing the machines, based on accurate time studies, 
before any attempt is made at turther planning. 








PLACING MACHINES 


It is thus apparent that this step in getting greater 
production is worthy of careful attention. To show 
just how the correct balance of machines may be at- 
tained, thus eliminating “bottle necks,” I am going to 
describe the methods which we used in laying out the 
machines for the Warner Gear Co. This plant, while 
equipped with the most modern machine tools, had, be- 
cause of lack of proper space, been forced to expand 
irregularly. Our work in planning the production was 
coincident with the erection of new factory buildings, 
which enabled us at least to approximate the best lay- 
out. 

At the very first, it was decided to group the ma- 
chines as nearly progressively as possible in order to 
keep down the trucking expense and also to avoid the 
trouble which existed in many places because operations 
which depended upon each other were so far apart. 

In order to place these departments so that there 
would not be an over-abundance of one kind of machine 
and at the same time a shortage of another, we first 
had to determine the total volume of production of which 
the shop was capable, and then to lay out the shop 
accordingly, utilizing the existing machine tools as a 
nucleus. 

A conference with the executive gave us figures for 
the estimated production of all types of gears, trans- 
missions, differentials, controls, clutches and so on. This 
information enabled us to lay out the shop so that it 
would be fitted to accept orders on those products in 
the quantities which it was expected would be sold. 

A chart was then drawn up of the assemblies which 
it was decided to manufacture, to show the individual 
parts going into each. With this we were able to group 
these parts which were standard, and determine which 
standard ones were used in more than one assembly. 
This showed us the quantity of parts needed to meet 
the maximum production and was the basis on which 
we worked up the “load” of the various departments. 

For each part we now made up a routing showing 
the operations in the correct order. The sheet on which 
this data was collected is shown in Fig. 27. Due to 
the fact that the time studies did not show the type 


OPERATION NAME 
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FIG. 27. 








PART ROUTING SHEET 
of machine on which the jobs were run, we found .t 
necessary to call in the foremen of the various depart- 
ments and get their advice as to the kind of machine 
which was to be used for each operation. At the same 
time, the operation times were reduced to tenths of an 
hour and all of this information was put under the new 
routing form, Fig. 27. 

By this time we had an accurate knowledge of the 
product and the plant, and we proceeded to lay out 
the departments tentatively. We then sorted the rout- 
ings into these departments, keeping work with a simi- 
lar sequence of operations in one department. In this 
way we classified most of the parts, a few only being 
left which did not seem to fit any of the departments. 
These were reserved until the final layout was made 
and then distributed to the various departments to 
the best possible advantage. 

Inasmuch as this method is of the cut-and-try kind, 
it was necessary to sort the routings into departments 
several times before a completely satisfactory layout 
was obtained. That which finally evolved was: 

1. The shaft department, consisting of screw ma- 
chines, turret lathes, lo-swing lathes, engine lathes, 
light drill presses and milling machines. Solid gears 
were made in this department; that is, gears on a 
shaft throw-out, steering-gear tubing and so on. 

2. The spur gear blank departments consisting of high 
power drill presses, chuck type turret lathes, plug type 
turret lathes, broaching and keyseating machines. In 
it were made only the gears with holes in them. 

3. The retained department, very similar as to ma- 
chines to the shaft department, but in which were 
manufactured retainers, differential and steering-gear 
cases and small hand-screw machine work. 

4. The bevel gear blank department, consisting largely 
of heavy turret lathes and semi-automatics, made 
bevel ring gears and clutch-driven drums. 

5. The control lever department composed largely of 
milling machines and drill presses, handle control and 
brake levers and all of that class of parts that required 
only milling and drilling operations. 

6. The transmission case department was already 
lined up more or less progressively. We rearranged 
the machines, however, into an actual progressive line- 
up. . 

7. The gear cutting department, automatics, grinding 
machines, enameling, assembly and stockrooms were 
left intact with the exception that they were all arranged 
so that the work might flow through more smoothly 
and evenly. 


ECONOMIC DISTRIBUTION OF MACHINES 


We now built up a complete card index of every ma- 
chine tool in the plant. We have found that it is not 
safe to take any existing records as to what machine 
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the plant, as these records seldom check, 
unauthorized moving from department to 
I therefore recommended that an accurate, 


ctoois are 1n 
because ol 


department. 


physical count be made. A 3 x 5-in. card was made up 
for each machine; also a card for each type of machine. 
On the card for the individual machine is shown the 
standard name of the machine, its capacity, makers, the 


floor space required and any special features that re- 
quire it to be kept for certain jobs. 

In the mean time, we had rough forms like that shown 
in Fig. 28 printed on a duplicating machine. We used 
these forms for each department. From the 
routings we listed on the forms each machine in its 
correct order and under each machine we listed all of 
the parts which had operations performed on that ma- 
chine. We also listed opposite each part the number of 
operations performed on it by that machine, the time 
of the operation, the weekly production which had al- 
ready been determined as and the machine 
hours needed to attain that production. If a part had 
more than one operation on the same type of machine, 
physically widely separated, these items were entered 
separately, as at this point at was impossible to tell 
whether or not certain work could double back. The 
totals of these machine hours showed us the total time 
necessary for each type of machine to turn out the 
estimated weekly production. This process of course 
was gone through for each department. 


one of 


desired, 


DISTRIBUTING THE EXISTING EQUIPMENT 


We were now in a position to distribute the existing 
equipment over the new departments. To do this we 
used a file having separate compartments, one com- 
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partment for each department. Into these compart- 
ments were sorted the cards for the individual machines. 
This showed us which machines would be in each de- 
partment in accordance with Fig. 28, and removed the 
chance of assigning the same machine to more than 
one devartment. 

We found before finishing this distribution of ma- 
chines that we were going to be short of the equipment 
needed to come up to the estimated production. We 
figured the per cent increase in each type of machine 
needed and from these figures made another estimate 
as to the per cent which production would have to be 
reduced in order to make the possible and estimated 
productions equal. 

We then went through the sheets and recopied them, 
with the weekly production reduced by the estimated 
percentage. The time required for this production was 
refigured and the machines redistributed. On this at- 
tempt the machine tools worked out very nearly cor- 
rectly. A few shortages still existed for which addi- 
tional machines were purchased to bring each depart- 
ment into the needed balance. 


Up 
Fig. 29, was now drawn up for each 
showing the machines in that department 


ANOTHER LIST DRAWN 


Another list, 
department, 

















in their correct order, how many of each type of ma- 
chine was required, and actual machine hours avail- 
able and the machine hours needed to reach the esti- 
mated production. Occasionally thé same type of ma- 
chine was required at two or more places in a depart- 
WIACHINE 7 a. Se 
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ment. If the total time required by both operations 
was less than that furnished by one machine, the re- 


quirements were combined, it being better to allow that 
part of the work to double back at some time in its 
course than to purchase an additional machine, a large 
part of whose time would be wasted. Where this was 
necessary, the machine which doubled up on operations 
was placed at a point most convenient for both. 


LAYOUT ACCORDING TO FLOOR SPACE 


At this point we knew the number and type of ma- 
chines needed to attain the given production and the 
order in which it was desirable that they be laid out. 

We now obtained an accurate floor plan of the plant, 
on which we laid small pieces of cardboard cut to scale 
to represent the floor space taken by machines. They 
were arranged in the order already determined. 

We called upon ali foremen who were interested and 
who were in a position to give criticism to go over the 
layout, and after everybody was satisfied the prints were 
turned over to the millwright department to guide it 
in moving and placing the machines. 

In making the final layout it is absolutely necessary 
that the floor plan be accurate and sufficiently in de- 
tail. lt must show everything which could possibly 
affect in any way the placing of the machines. For 
instance, in one case we found that a ventilator oper- 
ating device not shown on the plans was so located on 
a column that were the machine located as planned the 
operator would be inaccessible. This frequently hap- 
pens with switches, panel boxes for the lighting sys- 
tems and soon. Even a drain pipe may cause a machine 
to be set out a little farther than expected. 


If these points are not known beforehand and the 
solution for the difficulties are left to the men who 
place the machines, they are more than apt to take 


liberties with other machines which should be placed 
In this particular instance, this 
happened when the millwrights allowed a trifle 
much space between the machines which resulted in 
our being unable to place the last machine in the row. 

If changes in the layout are needed they should be 
dated and the attention of all concerned called to the 
changes. The layout blueprint should not only be to 
scale, but all possible dimensions should be shown. This 
facilitates the placing of the machines, as generally 
the men who do the moving are inexperienced in read- 
simple blueprints. We have even 
found it well to go to the of laying out the 
exact location of each machine on the floor itself with 
paint or chalk. Even after doing this it is 
to watch the millwright gangs closely to see that they 


absolutely as indicated. 
too 


ing even the most 


expense 
necessary 


place the machines properly. 


PLANS SELDOM GO SMOOTHLY 


[It would seem that so carefully worked out the plan 
would enable the placing of the machines in the new 
departments to go smoothly. It seldom does, however, 
for even though the foremen are called into conference 
in the first place there are a lot of things that they do 
not remember or visualize until the physical move is 
being made. 

Although when we made up our index of machines 
we had placed against each one all of the special in- 
formation concerning it, we would find the foremen 
later thought of lots of other tricks they had forgotten 
and which forced us to use different machines from the 
had already picked out. Usually, however, this 


ones we 
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will not affect the layout at ali, as the machine the fore- 
man wants can usually be substituted for the machine 
reserved for the space. Such changes at a late hour, 
however, do cause considerable confusion. Great care 
in collecting information on all of the uses of each 
machine will well repay the effort. 

It is my opinion that the plant equipped with more 
or less antiquated machines which are, however, care- 
fully balanced and laid out, is more likely to get eco- 
nomical production than another plant equipped with 
the very latest in machine tools but whose units are 
hampered by “bottle necks.” 

In a single plant manufacturing gasoline motors, for 
which we installed a planning system, the goods in 
process inventory was reduced from $3,000,000 to 
$1,000,000 in spite of increased sales. This saving was 
at least 50 per cent due to balancing the machines. The 
high “goods in process” inventory had been caused by 
the large number of parts lying around the plant wait- 
ing for other needed parts which were being held up, 
due to a single machine restricting the capacity of a 
unit as a whole. What is the use of offering wage in- 
centives to the workmen to increase their production 
and getting this increased production, when the parts 
which are made cannot be put into an assembly because 
it is physically impossible to turn out*the.required num- 
ber of other parts on the existing equipment? 


Finding the Length of a Common 
l'angent 
By HENRY R. BOWMAN 


The following problem came up at the office and 
appeared difficult at first sight but the solution is very 
simple. Given the radii A, B, Fig. 1, the distance 
between their centers C, and their arc tangents D, to 
find the length of the connecting tangent x. As the 
radii are at right angles to the required tangent they 
will evidently be parallel to each other and by adding 
them we obtain the side of a right triangle, Fig. 2, of 
which the side y can be found by the equation: 


therefore 
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A Glance at the Industrial Situation in Italy 


By JOHN B. WOODS 





This article on foreign conditions deals with 
the establishment of modern industry in Italy, 
especial attention being given to the development 
of Italy’s waterpower for the generation of elec- 
tricity. Conditions during the war just passed 
and the prospects for American trade in Italy are 
well covered. 





TALY is a land of electricity. Throughout the 
mountain regions and even down in the plains ail 
the little hamlets boast of electric street lights and 
cheap current for house use. The almost limitless 
abundance of water power is the source of Italy’s recent 
industrial development and her hope for a glorious 
future. The twentieth century had witnessed her 


of north Europe, with their iron and coal, grew into 
industrial giants and their importance increased as the 
application of steam to machinery increased. But Italy 
had almost no coal or iron at all. Thus, though protec- 
tive tariffs might keep alive enough industry to supply 
part of the domestic needs with the use of imported 
coal and iron, she could not hope to compete for business 
in the markets of the world. Still, her land was densely 
peopled and agriculture alone could not suffice to support 
all of her families. 

Then, two influences began to work, and strangely 
enough they operated in harmony. A flood of emigra- 
tion commenced to the new lands of North and South 
America, and a movement in the direction of industrial 
development got under way. It has been said that Italy 
lacked the capital with which to finance manufacturing. 
This probably was true in a measure, but the emigrants 




















A RUINED FACTORY 


appearance among the manufacturing nations after a 
rather long period of lethargy. She had made great 
strides in development of her power sources, at the 
same time showing a growing feeling of national 
solidarity. Then came the war, and this served to bind 
the men of the land in closer bonds. The problems of 
peace are now upon her, and when she at last emerges 
from the mixup of settling boundaries, her industrial 
needs will be greater than ever before. She will need 
to continue to broaden her production of electrical 
energy, and also she will require equipment for utiliz- 
ing this power in the manufacture of goods for her 
own and foreign markets. 


THE BEGINNING OF MODERN INDUSTRY IN ITALY 


The industrial history of Italy is strangely interest- 
ing, and shows vividly how important the application 
of electricity to supplying human wants has become. 
After the discovery of the western hemisphere and 
the consequent swing of the flood of commerce from 
the Mediterranean to the Atlantic, the ancient trade 
centers of Italy were all but deserted. The countries 
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THE PIAVE 
earned much money in their new homes, and sent it 
back to the mother country in sums equal to one-fifth 
of the yearly production of wealth of the entire nation 
At the same time the pressure of over-population was 
relieved. Thus, with additional capital to support it, 
the manufacturing movement grew by leaps and bounds, 
it being founded on the harnessing of the energy of 
the swift streams in the’ rocky fastnesses of the Alps 
and the Appenines. 

POWER 


In 1892 the Anglo-Roman Society made the first 
installation of an electrical power plant, developing the 
possibilities of the Cascade Tivoli near the city of 
Rome. Before this time the country had few rail- 
roads and practically no industrial centers except at 
a few seaport cities, chiefly in the southern part. At 
present Italy ranks as the foremost nation of Europe 
in respect to the use made of her water-power resources. 
With the Alps at the northern end, and the ridge of 
mountains extending lengthwise through the peninsula 
stream her geographical conditions are 


THE ADOPTION OF HYDRO-ELECTRIC 


as sources, 
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almost ideal for realizing the most from her generating 
stations with comparatively short transmission lines. 
Following the first installation came others in rapid 
succession, and in a short time the dizzy mountains 
were scaled by electric railroads. During the war the 
military engineers even built an electric trolley line, 
twelve miles long, to tke top of Asiago, and operated 
trucks by electricity over a splendid rock highway for 
handling men and supplies to the heights. 

Natural water courses often were made more produc- 
tive by the construction of storage lakes, and pipe lines 
were laid to conduct the “liquid coal” to favorable gen- 
erating station sites. In brief, power was obtained in 
great abundance for transportation, for lighting human 
habitations, and for turning the wheels of industry. 
And along with the power came factories for the pro- 
duction of many things. Textile and woolen mills 
sprang up. The old-time paper industry took on new 
life and regained much of its former prestige on a 
modern basis; mechanical, metallurgical and chemical 
enterprises were begun and carried on with success; 
sugar refineries and packing plants came in to take 
care of the soil products that formerly constituted prac- 
tically the sole support of the nation except for the 
quarries—and with improved means of transportation 
the quarries became more productive of wealth. 


INDUSTRIAL PROBLEMS BEFORE THE WAR 


There were disadvantages to confront the manufac- 
turer in addition to the lack of iron and coal. Really 
the lack of iron did not cause so much hardship as the 
coal problem, for the cost of importing metals was not 
so great in relation to the quantities required and their 
values as was that of coal. However, the high tariff 
on iron did spell trouble, and this high import duty 
even greater measure upon machinery from 
Labor became a costly item, for the growth 
and the departure of hundreds of thousands 
for other lands worked 


ipplied in 
outside 
of union 
of voung Italians each 
together to raise wages. 
There is some difference of opinion among those whe 
familiar with conditions in Italy with respect to 
point to the fact 


concentrated in a 


year 


ire 
the wage question. Some observer 
that the capital f the 
relatively small body of people, and that they have been 
ible to keep 


other lands 


country is 


wage standards low in comparison with 


However, standards were 'ow in all parts 


of Europe before the war, and evidently Italian 
proprietors did suffer to some extent from high labor 
expense. But they did possess cheap power, and this 


advantage increased with the exploitation of the water 
courses until it all but outweighed the counter consider- 
ation. And then came the series of international com- 
plications which resulted finally in a crystallization of 
national sentiment in favor of the Allies, and Italy came 
a portion of the armed circle surrounding 


in to form 
the Central Powers. 
INDUSTRY DURING THE WAR 
Certain things she lacked and certain things she 


Her sons came back 


possessed to give to the struggle. 
with them 


from the Americas to fight, bringing 
increased respect for western ways, particularly with 
reference to the use of machinery. The Allies poured 
iron and coal into the southern ports, and the manu- 
facturing facilities of the nation were directed into 
the production of war equipment. Being naturally of 
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an inventive tendency, the Italian had progressed far 
in the field of automobile construction and in aéro- 
nautics, and the wer served to quicken this activity. 
The motor-vehic'e and airplane factories of the southern 
cities were brought to a high plane of productivity 
under pressure of military needs. A world-wide ship- 
ping crisis, together with the newly enlivened interest 
in the Italian Navy, speedily brought to unprecedented 
prosperity the shipbuilding yards of the coast towns. 
And the manufacture of munitions called for emergency 
development of ordnance and chemical-producing plants. 
In short, Italy went through the same feverish indus- 
trial growth as the other involved nations, with the 
main difference that she was in a great measure 
dependent upon her friends for some of the most 
important basic raw materials. 

Her electrical accomplishments in the northern moun- 
tains and the new industrial region of the Piave stood 
her in good stead during the progress of the conflict, 
but she suffered severely from the destruction that came 
with the disastrous Austrian advances. It has been 
roughly estimated that 20 per cent of the manufactur- 
ing facilities, including power plants, suffered loss in 
varying degrees. Perhaps this figure is too high, but 
there were serious losses, which must be made good 
in the reconstruction period. The cost of war was 
heavy, naturally enough, and like the other nations, 
Italy must look to increased industrial activity in the 
next few years to rebuild her own devastated regions 
and to retire the debts of war. Thus her problem is to 
restore what has been lost and to go on from that point, 
broadening the productivity of the nation by strength- 
ening the industries which were well advanced before 
the war and by developing, so far as may be possible 
in peacetime, the plants which were nourished on mil- 
itary orders. Motor vehicles, airplanes, marine con- 
struction, and the products of machine shops may rank 
ahead of her textiles and building stone in the future 


EQUIPPING ITALIAN INDUSTRY 


The machinery used before the war was antiquated 
and slow when considered from the American point of 
view, hence new equipment is desirable. The cost bar- 
rier militates in favor of Austrian and German equip- 
ment as against American for two reasons: That of 
long freight haul is natural, but there has also been 
a tendency throughout Europe to buy general-purpose 
machinery from the near neighbors because it is lower 
in price than our own. Special machines for special 
purposes, produced by Yankee makers, have been in high 
favor over there, and the Continental manufacturers 
have been glad to get them even at higher prices. But 
Italy needs a great deal of new machinery and, with 
abundant power at fairly cheap cost, she should be able 
to use our general-purpose types to good advantage. 
The labor situation being what it is after the losses 
of war and the unrest of indefinite peace, our automatic 
devices should constitute powerful selling features. 

With all their electrical stations the people of Italy 
are almost unacquainted with many of the mechanical! 
aids which we consider essential to everyday living. 
Thus there is a field for education, which can be 
developed by the establishment of distribution facilities 
for many kinds of small machines which can be oper- 
ated by electricity. These range from purely domestic 
contrivances to small wood- and metal-working equip- 


ment for artisans and merchants. 
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Commerce does not remember hostilities when prices 
are low. Even the Belgians, with their long-nursed 
hatred of all things German, were obliged to purchase 
great quantities of merchandise from the late enemy 
because their prices were too reasonable to be disre- 
garded. Perhaps the peop'e of Italy are divided in their 
attitude toward the United States at this time: They 
feel grieved about certain things, yet they entertain 
warm regard for this country as a result of the opinions 
of their returned sons and because of our coming into 
the war. However, ‘hey are in need of industrial equip- 
ment and they probably will buy it from the makers 
who offer the most for the money without regard to 
sentiment. The exchange situation still remains a 
handicap, to be offset ty such factors as high quality 
and far-reaching service, with long-time payments 
almost a necessity. Then there is the nebulous belief 
that something will be done some time to stablize inter- 
national finance. 

But there is opportunity in Italy, and it may be well 
worth while for American firms to investigate the field 
from an engineering angle, by putting men over there 
to study requirements and possibilities of co-operation. 
We have much to give them in the way of industrial 
planning, with respect to co-ordination of methods and 
machines so as to obtain the biggest outputs with the 
least investments in costly equipment. Good advertis- 
ing can do much to build up interest in the wonderfully 
efficient machines built in this country, if it is done in 
such a way as to appear entirely natural and credible. 
And without doubt there is a field for the power-plant 
engineer over there as a rebuilder of ruined stations 
and a pioneer along undeveloped waterways, especially 
if he is backed by a high type of generating equipment 
such as is made in this country. The industrial future 
of Italy appears to be founded upon electricity, and the 
engineers of America are particularly well equipped to 
help them go far, as our own experience during the past 
two decades has been largely that of generating current 
and perfecting machinery to be turned by it. 


The Navy Yard at Charleston, S. C. 


The Navy Yard at Charleston, S. C., in common with 
all the other yards, greatly increased its activity during 
the war. Handicapped in almost every way, from loca- 
tion to power equipment, it still managed to make a 
very fair showing. And the close of the war leaves 
it very well equipped for future operations, especially 
with regard to power plant and machine tools. There 
are also two marine railways and a fair-sized dry dock 
which enable several vessels to be handled at once, if 
they are not too large. At present, the memorable 
Olympia, which was Admiral Dewey’s flagship at 
Manila, is in for repairs. 

The principal drawback to the yard is its location. 
It is not only seven miles from a city, which has inade- 
quate car service, but Charleston itself is far from ideal 
as a mechanical center. There is no manufacturing in 
Charleston, and it is almost safe to say that there are 
no mechanics except those employed in the navy yard. 

Living conditions, especially housing, are very bad 
from the standpoint of the mechanic who is accustomed 
to the conveniences and the sanitation of manufacturing 
cities, and it was not easy to get good men to come 
to the city even during the war. The attitude of the 
city seems to be to resent either suggestions or criti- 
cisms and to be entirely self-satisfied with present con- 
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ditions. This does not add to the joys of managing a 
yard at this place. 

All these adverse conditions make it very difficult for 
any commandant or other manager to secure efficient 
operation of the shops. And this is made doubly hard 
by the present uncertainty as to navy yard activities. 
The lack of a definite policy—the lack of present funds 
and the uncertainty as to future activities, add to the 
problems of management. When it 
to lay men off for lack of money to pay them, they are 


becomes necessary 


practically lost forever, as it becomes necessary for 
them to go out of the state to find employment in 
mechanical lines. And present funds are running 
so low that it has become necessary to do many 


uneconomical things to save the expenditure of ready 
money. 


WHERE $43,000 WENT TO PoT 


To make matters worse, the yard has just been put 
to an unnecessary expense of $43,000 through the lack, 
not only of co-operation, but of common courtesy, on 
the part of the sister branch of the service. The Army 
had a huge warehouse near Charleston which was never 
fully utilized. A portion of this had been used for the 
storage of surplus material by the Navy, this material 
being that which is now. to be soid to the highest 
bidder. As stored it could be readily seen by prospec- 
tive customers and, on purchase, could be loaded directly 
on cars for shipment. 

Before it could sold, however, the Navy was 
ordered to remove all its stores within a given time. 
No extension of time or revocation of the order could 
be secured and the material had to be moved to the 
Charleston Navy Yard and stored in the hangars built 
for kite balloons. This took $43,000 out of the nav 
yard’s budget and it will additional thousands 
before the material is finally sold and shipped. This 
$43,000 plus, would not only help the yard do a lot of 
necessary work, but means $43,000 of taxpayers’ money 
worse than wasted. It ermphasizes the need of the same 
kind of real co-operation between the Army and Navy 
that we expect, and get, in a well organized manufac 
turing plant. It also emphasizes the cost of war and 
war establishments, which it is always well to bear 
in mind, 

The commandant at the Charleston Navy Yard, Rear 
Admiral Edwin A. Anderson, has some real problems, 
as already outlined. But he is apparently securing the 
co-operation of his shop force by frank and open 
methods, and this will go far toward offsetting other 
unfavorable conditions. Any man in the yard can see 
the Admiral personally with the minimum of formality 
and delay. This attitude, particularly at this time and 
with the undercurrent of unrest now abroad in the land, 
indicates a good grasp of the new industrial probiems 
we are facing. It is interesting to note that evidences 
of co-operation are already apparent and really helpful 
suggestions are coming in from men in the shops. 

This yard has handled repairs to former German 
ships, built mine sweepers, as well as destroyers and 
gun boats. The turbines were built complete, including 
reduction gearing, which gives some idea of the present 
machine equipment. Among Rear Admiral Anderson’s 
assistants are: Commander John W. Woodruff, Con- 
structor; Shop Superintendent Lieut. A. A. Smith and 
Master Machinist MacLaughlin. Together they are suc- 
ceeding under conditions which would try the mettle of 
men in any line of work. 
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A Comparative Test of High-Speed Steels—IV 


By A. J. LANGHAMMER, M.E. 


Industrial engineer, Thompson & Black, 


engineers and accountants, New York 





In this installment the chemical composition, 
microstructure and manufacturing methods, which 
distinguish the really superior brands, are given. 
Having these data it is perfectly feasible for the 
metallurgist in the smaller shops to determine the 
steel best suited to his requirements. 


(Part III was published in last week’s issue.) 





FTER the test had been completed and the winners 
decided upon, there was still one point to be de- 
termined of fascinating interest from an indus- 

trial engineering standpoint. 

Why did steels with an almost ideal chemical compo- 
sition and good microstructure fail utterly? It was 
believed that an inspection tour of the various plants 
making tool steel would possibly shed some light on 
the matter. Happily, the writer was able to take this 
trip, and though it was impossible to visit all of the 
mills whose product was tested, due to limited time, 
yet a representative group was inspected. The princi- 
pal points investigated were the organization, shop and 
laboratory equipment, personnel, plant layout, manu- 
facturing methods, inspection methods and the raw 
materials used. 


Goop HIGH-SPEED STEEL IS STRICTLY 
A QUALITY PRODUCT 


Coming into the steel plants in this manner with a 
fresh viewpoint and having access to all departments, 
it was relatively easy to detect deficiencies or, better 
still, to ascertain why some brands simply had to be of 
superior quality. A well-balanced organization, modern, 
high-grade equipment, properly planned and executed 
work, experienced and careful workmen, together with 
the best only of raw materials and expert supervision, 
cannot help but be reflected in the product. Then, too, 
there are elements of refinement that some steel 
manufacturers do not incorporate in their product. As 
a matter of fact, whenever the policy was such that 
everything was sacrificed for quality and no product 
except such as met the established standard was shipped, 
an excellent steel was produced. 

The above-stated general conditions are, of course, 
essential in the manufacture of a good steel. It is felt, 
however, that there are some additional important 
factors that will bear special mention, and for this 
reason they are listed below. 

RAW MATERIALS 


Espe- 


A good iron as basic material is invaluable. 
cially is this apparent where the refinement of the iron 


is controlled by the tool steel mill. The same is of 
course true of the other alloys, though in this case 
there are relative'y few mills that control the production 
of the bulk of their raw metal. This latter feature is 
very desirable, especially when a market scarcity exists 
in the rarer elements. The chemical composition of 
the iron, both before and after refinement, should be 
held to close limits and frequent examinations made 
for the presence of slag and other inclusions. 


and Detroit. 


MELTING 


Furnace construction and condition, grade of cruci- 
bles, correct mixture and temperature control are vital 
factors in melting practice. In pouring, the best prac- 
tice is to eliminate the ladle and pour the ingot direct 
from individual crucibles. Each ingot, then, after 
annealing, should be analyzed and graded. If a steel 
mill makes various grades, it thereby effects quite a 
saving in costs over the “one-grade mill.” Rigid inspec- 
tion for surface defects should follow naturally. 


FORGING 


Uniformly slow pre-heating and accurate temperature 
control for the forging operation are essential. Ham- 
mers of sufficient size or capacity should be used and 
in the same way the ingot must be of large enough 
cross-section to permit a sufficient reduction in area. 
When an ingot is worked in the rolling mills, the vari- 
ous factors must be controlled and a high standard set. 
Subsequent chipping or grinding is then followed by 
another inspection. 


MISCELLANEOUS 


In the mixing of the alloy, especially where the elec- 
tric furnace is used, there is an excellent opportunity 
for the introduction of “elixirs” (if that term may be 
used) such as uranium, and quite a bit of work is being 
done to this end. An advantage that few modern high- 
speed steels possess in any marked degree is that of being 
able to withstand the high heat in hardening without 
scaling. Needless to say, this is of prime importance 
in the manufacture of taps, hobs, form tools, etc., 
especially where the hardening is done in an open fire 
and not by packing. 


DISCUSSION OF RESULTS 


Perhaps the most interesting data of the whole test 
are those presented on the two graph sheets, Figs. 5 
and 6, reproduced herewith. Quite a few factors are 
brought out clearly, two of which appear of extreme 
importance, and which should be classed as essential 
requisites when a test of this nature is planned. They 
are the number of specimen tools used per brand and the 
time limit in which failure should occur. By an inspec- 
tion of the graphs, it is at once obvious that no two 
tools of any one brand (of the same bar, heat treatment 
and subjected to identical working conditions) gave the 
same results. In most cases a wide variation is found, 
indicating that at least four and possibly six tools must 
be used if the results of a test are to be reliable. It is 
felt that this is a point of great importance, because 
conclusions are often based on the performance of one 
tool only and the above results indicate that such a test 
really means very little. When but one tool is used, the 
results may flatter a brand or do it great injustice with 
equal equanimity and in either case the consumer is the 
loser. The steel company, too, in such an instance does 
not have the proper opportunity to show the quality of 
its product. 

The other point of importance brought out in the 
graphs is that apparently when a tool is not forced or 





June 17, 1920 


put to heavy duty, a mediocre steel may show up almost 
as well as a good brand. As the average plant probably 
does not exact a high duty from the high-speed tools 
in use, this fact explains why an inferior or even a 
poor brand may give fairly satisfactory results. Atten- 
tion is invited to the fact that a superior steel will 
demonstrate its worth regardless of the duty exacted. 
For example, see steel B and D in both graphs. In the 
first run it will be remembered the cutting speed was 
35 ft., the depth of cut # in. and the feed 0.054 in., while 
in the second run the other factors remained the same 
except that the feed was increased to 0.090 in. A steel 
which is less excellent but still may be classed as “good” 
does not always fare so well, as is shown, for instance, 
by brand K. At this point it will probably be well 
to consider the exactly opposite performance of brand 
A, which finished as the leader in the first run, and in 
only the sixth position in the second run. 

In the heat-treatment chart it will be noticed that 
this steel was treated with cyanide while at the high 
heat, the resulting “case” probably aiding the steel mate- 
rially in the first run. After failing while cutting and 
then being reground (the case being removed in grind- 
ing) the beneficial effect of the case hardening was re- 
moved and the steel was graded as “good” steel only and 
not as a “superior” brand. While it appears that the 
cyanide treatment possibly aids a tool to some extent, 
its application should not be encouraged because it 
provides for non-uniformity, causes gasification and 
gives off dense, obnoxious fumes at the high heat, and 
distracts the attention of the tool hardener to a most 
undesirable extent. It is also to be noticed, from an 
examination of Table IV, that the nose of tool number 
1 of brand B broke during the first run, thereby pre- 
venting this brand from finishing as the leader in this 
run also, to which position it unquestionably is entitled. 


CHECK RUNS 


Attention is directed to the “check runs” indicated 
on both graphs. These additional runs were conducted 
to check the results of the leaders primarily, but as 
long as a check run was being made it was decided to 
include some of the other brands where the possibility 
of accidental performance such as broken tools indi- 
cated that they might be entitled to a higher standing. 
Steels of exceptionally promising analysis were also 
included in the check run. In every case a different bar 
of steel was procured from a standard supply; tools 
were then made up and put through the test like the 
first batch. It is to be noticed that the sequence as 
established by the original runs was not altered except 
in the case of brand M, which steel moved up to third 
position. This was to be expected because experience 
with brands C and J, previously occupying that position 
in the first and second runs respectively, had indicated 
that both steels were very non-uniform. Besides, they 
gave a lot of trouble in hardening. The rest of the 
check runs resulted in relatively unimportant changes in 
standing except that in nearly every case the “life” was 
greater than that of the original results. This fact 
seemed to indicate that brands D and B would at least 
duplicate the performance exhibited during the test 
at any time and probably would average even better. 
Brand M, on the other hand, showed a marked improve- 
ment in the check run, in which feature it far sur- 
passed brands J and C and was awarded third place for 
this reason, 
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It is to be noted that one of these two “superior” 
steels, i.e., D and B, was in use at the Packard factory 
previous to the test. As a matter of fact the particular 
brand in question had been adopted as the factory 
standard for all Packard-made cutting tools. It should 
be further emphasized that unlike many large factories, 
tcol steels are here specified by the mechanical depart- 
ment—which department is solely responsible for all 
machine and tool equipment used in the plant—rather 
than the purchasing department. This condition reflects 
credit on the head of the manufacturing department 
and his staff frem the standpoint of industrial en- 
gineering. 


COMPARATIVE RATINGS BY OTHER LARGE CONSUMERS 


It was thought expedient about this time to compare 
these results with those obtained by other large manu- 
facturers. In Table VIII are given data collected with 
this end in view, the notation in each case being iden- 
tical with the same symbols as were used in the test. 
The firms represented are composed of six large auto- 
motive manufacturers and three important tool com- 
panies. It will be noticed that three of the eight con- 
cerns represented buy their steel on the basis of results 
shown in actual test runs, one company on the basis of 
analysis only, and the four others on the basis of popular 
opinion. Note the fact that in the three cases where 
a cutting test was conducted, brand B was the winner. 
Further, in one of these instances brands M and D 
finished second and third respectively; in another, brand 
D was second and M fourth; while in the third case 
no mention is made of the other brands, besides B, that 
were in the test. These data were much appreciated be- 
cause they verified the findings given in the Packard 
test to determine the correct choice of really superior 
steels and also presented some interesting facts about 
the brands as a whole. 


CosTs AS AFFECTED BY A SUPERICR BRAND 
OF TooL STEEL 


Automobile manufacturers usually make but a small 
percentage of the cutting tools required in their plant. 
Whenever possible, a standard tool is used, for example 
milling cutters, end mills, counterbores, hollow mills, 
reamers, taps, dies, twist drills, etc., and these are 
secured from companies which specialize in their manu- 
facture. In the same way there are concerns which spe- 
cialize in the manufacture of special cutting tools, and 
they in turn satisfy the requirements of the automobile 
manufacturer. This distribution then obviously effects 
the greatest economy that can be achieved and also tends 
to make a uniformly good product. However, some tools 
must always be made in an automobile manufacturer’s 
own plant, and the annual cost of high-speed steel for 
this purpose (as it comes from the steel mills) in a 
factory employing 10,000 men is about $125,000. A 
plant employing 20,000 men requires about $250,000 
worth of high-speed steel, and larger or smaller fac- 
tories are affected in the same proportion. The cost 
of the finished tools made from the first amount of 
steel ($125,000 worth) would be approximately $375,000. 

So far, though, these figures show only relative values 
of the tools. As pointed out in a foregoing paragraph, 
the tool made from a poor steel may break during 
hardening, or if it gets into the machine shop it will 
then give extremely poor results in performance. Dur- 
ing rush periods, assuming no excess finished goods in 
stock. such tool trouble, when occurring on major units 
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like cylinders, crankcases or crankshafts, means that 
just so many less motors or finished cars can be shipped 
on that day and production cost is increased accordingly. 
All of these costs, however, are chargeable to the poor 
quality of high-speed steel that has been used. It is 
difficult to say to just what extent manufacturing costs 
will be affected, but aside entirely from the losses in 
indirect labor, material and burden that occur when a 
finished tool of steel breaks in hardening, the 
writer feels that a superior high-speed steel will easily 
decrease the direct labor cost from 5 to 10 per cent. 


poor 


rABLE VIII 
Brands of high-speed steel being used by six large automotive manufacturers 
and three tool companies and the sequence of their rating in ¢ ach case 
s r= 
ssa ce . c : 
Zsaadas iC =i + ematne 
a BB B B B None hese lassifications are 
H & l) results of an actual cutting 
\ H H test 
J N NI 
R \ \ 
I) ‘) ] 
M R R 
D 
M 
I R RO R No \ Not had be mnducted 
ty ta mmitta , ir 
B B 
( CN 
d B B B B No In a test recently completed B 
( ( proved superior to all others 
and will be used exclusively 
e | J wel Nor None All high speed steel is bought « 
I | committa the basis of analysis 
{ ( 
WwW W 
f I I Nor Nor H Analysis is specified but used as 
J J,H committal committa N in indicator only 
L i. X 
B BH 
( ( 
g D DY B B ( Standard analysis as specified by 
B B,J M 0 t} teel maker is required 
H H DD N Classification is made on tl 
NI M,¢ H J ba factua itting tests 
R R,O » io 
y* N RK 
h ( ( (‘la ‘ ’ t 
N N \andH Nor None 
D D mmitta 
A H 
I I Nor Nor 
0 N committal committal None N had be | i for 
N oO f ur 
M M 
n > c; (Cand N ( None Classification based on what the 
N N N men of the manufacturing 
o 0 7 department “thought” about 
R R R the brand 
*X and Y are brands of steel that were not represented in the 
test; they are obviously of inferior quality. 


To give a better perspective of the cost and number 
of tools required to carry out a gasoline motor manu- 
facturing program, the following figures are quoted 
from the text book of lectures used in the “Advanced 
Training School’ of the Packard Motor Car Co.: 

“The total number of tools made by the Packard 
Motor Car Co. for the Liberty ‘12’ airplane motor was 
1,796,910. The cost of the perishable tools only was 
$1,466,540. Standard tools, such as drills, reamers, 
counterbores, taps and dies, cost approximately $500,000. 

“We used 48,000 special tools for machining the con- 
necting rods, 42,862 of which were perishable tools. 
For the large cutters which were used for straddle 
milling the large ends of the connecting rods, there 
were 25,000 cutter blades costing $4 each. Eighteen 
hundred end mills were used for milling out the channel 
of the rod, and 4,100 doming tools for the cylinder.” 

It will be observed that the total cost of special and 


‘Edited by D. G. Stanbrough, general superintendent, Packard 


Motor Car Co. 
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standard cutting tools required for producing the Lib- 
erty motor at the Packard Motor Car Co. was $2,000,000 
in round figures. One item alone, that of the cutter 
blades for straddle milling the large eads of the con- 
necting rods, cost $100,000. The tremendous impor- 
tance of using only the cream of superior grades of 
high-speed steel is, then, readily perceived, but we must 
not forget that these figures involve only indirect fac- 
tory costs. As was pointed out repeatedly, the real 
inefficiency is not reflected in the too! costs but in the 
direct labor costs and in a degree far in excess of that 
indicated by the above figures. 


PREFERRED CHEMICAL ANALYSIS 


About the first factor usually determined when a test 
is to be conducted on a large scaie is that of the chemical 
composition of the different brands. By an inspection 
of Table II an astonishing and entirely unwarranted 
variation of the proportion of the elements well known 
today as requisite is disclosed. The carbon content 
varies from 0.38 to 0.79, tungsten from 12.8 to 21.92, 
vanadium from 0.05 to 2.20, chromium from 2.72 to 
5.27. Phosphorus and sulphur were below 0.04 in all 
cases, while other elements were present in practically 
a “trace” only. Uranium was probably present in an 
appreciable quantity in brand D only, the other traces 
being due to difficultly separated impurities. It is to 
be noticed that no cobalt or molybdenum was used by 
any of the steel makers whose brand was represented 
in the test. 

Quite a variation will be observed in the heat treat 
ment of these tools. Table II also contains the details 
of the heat treatment and such notes on observations 
as were made. It will be observed that some of the 
tools of the same brand were treated differently, though 
this applied only to the kind of quenching medium used 
and variations in the drawing temperature. On the 
whole, however, such practice indicates an apparent 
uncertainty on the part of the steel makers as to which 
treatment is the best for general purposes or even for 
a specific requirement. 

Regarding the desired chemical composition, the 
writer feels that the analysis below is probably the 
most desirable for modern high-speed steel. Alongside 
is also affixed the analysis of the best high-speed steel 
tested by Frederick W. Taylor when he wrote his classi- 
cal monograph “On the Art of Cutting Metals.” It 
shows that this master had apparently plumbed the 
depth of the art, so that the last fifteen years show 
little progress in new compositions. As a matter of 
fact, Taylor recommended an ideal composition, slightly 
different from the one listed as giving him the best 
results. 

Of course, were a substituting element such as molyb- 
denum, uranium or cobalt used, the composition would 
be varied accordingly. 

In order to determine the variation that might exist 
in the microstructure of the various brands of high- 
speed steel used in the test, specimens were examined 


laylors 

Minimum Maximum Best Steel 
Carbon 0 62 0 68 0 67 
lungsten 17.00 18. 20 18.0 
Vanadium 0.85 1.05 0.29 
Chromium 3.00 4.50 5.5 
Silicon 0 20 0 30 0 04 
Phosphorus 0.00 0.04 Low 
Sulphur 0.00 0.04 Low 
Other impurities 0.00 0.10 
Manganese 0.00 0.00 0.11 
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both in the condition in which they were received and 
also after hardening. It is understood, of course, that 
these specimens were made from the same section 
of the bar as were the test tools proper. The hardening 
of the samples used for microscopic examination was 
performed by an expert workman of wide experience 
in the hardening of high-speed steel. In every case 
the hardening specifications as quoted by the steel 
manufacturer were used. None of the samples was 
drawn, because it was desired only to investigate the 
structure resulting from the prescribed treatment at 
the high temperature. 

Photomicrographs depicting the structure of seven 
different brands (both in the annealed state as received 
from the mills and after hardening) are shown in Figs. 
7 to 22, all at 100 diameters. 

In the case of brand F four exposures, 7 to 10, include 
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a second pair made from a short piece cut from a bar 
secured from a different source. The set of pictures, 
as well as the analysis, Table II, shows clearly the wide 
variations that may be met in this brand. 

An inspection of the odd-numbered microphotographs, 
showing the steel as it came from the mills, indicates 
that it was all in an annealed state; no trace is exhibited 
in any of the specimens of the original! cellular ingot 
structure found in the newer cast high-speed steel. The 
microstructure therefore shows the presence of free 
carbides bedded in a sorbitic matrix. However, the 
quantity and the distribution of the carbides differ 
greatly in the various brands. The amount of free 
carbides, of course, depends on the composition and the 
rate of cooling. In the following brief discussion only 
the general characteristics exhibited in the different 
microphotographs will be noted. 
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FIGS. 7 TO 22 


Microstructure at 100 diameters after nitric acid etching of some typical high-speed steels. 


even numbers the corresponding steels after hardening. Figs. 7, 


Odd numbers are steels as received: 
8, 9 and 10 are of brand F; Figs. 11 and 12, brand L; Figs. 13 


and 14, brand O, low W;; Figs. 15 and 16, brand O; Figs. 17 and 18, brand B; Figs. 19 and 20, brand N, Figs. 21 and 22, brand H 
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Figs. 7 and 9, as remarked above, are of one brand 
(F) and therefore probably underwent the same cool- 
ing. However, the quantity of free carbides shown in 
Fig. 7 is much higher than that in Fig. 9. This differ- 
ence is explained by the higher percentage of tungsten 
in the former case. In Fig. 11 it will be seen that the 
carbides are most conspicuous and the chemical analysis 
(brand L) shows the tungsten in this instance to be the 
highest of all steels tested. Again in Fig. 13, a bar of 
brand O in which the tungsten dropped to 11.12 per cent, 
little free carbide is found. Several of the specimens 
having good percentages of carbon and tungsten do not 
reveal corresponding amounts of the free carbides. 
Probably in such instances the rate of cooling was faster 
or perhaps the time at the annealing temperature was 
shorter. 

In several instances the distribution of carbides is 
found to be quite non-uniform. This is brought out 
exceptionally well in Fig. 11 and Fig. 15. The car- 
bides as depicted in these two cases are obviously more 
or less segregated into striations, whch indicates that 
the annealing was not sufficiently prolonged. An inspec- 
tion of Fig. 12 discloses that even after hardening at 
the high temperature, this marked segregation of car- 
bides still persists. 


MICROSTRUCTURE OF HARDENED STEELS 


The exact nature of the physicochemical changes 
which take place in the hardening of high-speed steel 
are not yet fuiy known. Up to the present time no 
theory has been advanced which satisfactorily explains 
all the phenomena exhibited by the heating and cooling 
curves of this steel.’ 

However, it is known that for the best results in hard- 
ening, two requirements should be fulfilled. One of the 
requisites is that the carbides must first be taken into 
solution and then held in that state by a proper rate 
of cooling. The second requirement is that the solution 
of the carbides should be effected in such a manner that 
the resulting grain size is held to a minimum. 

In carbon steel and in most alloy steels the preceding 
requirements are fulfilled at nearly the same tempera- 
tures. In other words, the carbides go into solution at 
about the same temperature, which also gives maximum 
grain refinement. This, however, is not true in high- 
speed steel. Here the temperature at which the car- 
bides go into solution is far above the grain-refining 
temperature. Since both temperature and time are 
functions of the grain size, it is imperative that the 
tool, after thorough pre-heating, be brought rapidly to 
the high heat and held there for a minimum of time. 
Otherwise the grain structure will become too coarse 
and brittle, with consequent fragility. Some of the 
alloying elements in high-speed steel, tungsten in par- 
ticular, tend to make grain growth more difficult, an 
influence on the grain size very beneficial to steel re- 
quiring high hardening temperature. On considering 
the variables which enter into the hardening process, 
and the difficulty with which they are controlled, the 
folly of drawing conclusions from tests made with a 
single tool is evident. 

Examination of the photomicrographs of the hard- 
ened specimen shows quite a variation in the grain 
size. In most instances the nitric acid etching after 
hardening reveals polyhedral structure, part austenitic, 


part martensitic. The specimen shown in Fig. 14 shows 


“Metallography and Heat Treatment.” 
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the largest grain structure. Although the granulation 
in this instance is large as compared to some of the 
other specimens shown, still it is not uncommonly met 
with in commercial hardening. Perhaps in this case 
the large grain size was occasioned more by the high 
carbon and the low tungsten than by the temperature 
and time. 

The microstructure of the hardened samples shows 
that little of the free carbides remained undissolved. 
Only in Figs. 10 and 14 are appreciable quantities of 
the carbides to be seen. Moderate amounts of undis- 
solved carbide are believed not to have a detrimental 
effect on the cutting properties providing the tungsten 
and chromium contents are normal. Still, when the 
amount of the carbides is too great, as in Fig. 14, the 
solution will not be sufficiently complete to give good 
results. 


FACTS BROUGHT OUT IN THE TEST 


1. The chemical analysis of a high- peed steel may 
be used only as an indicator of its possible qualities. 

2. Tools made of a medium grade of steel will work 
fairly satisfactorily when subjected to a relatively light 
duty. 

3. No two tools of the same brand give exactly the 
same results, in a cutting test. 

4. In conducting a test, no less than four specimen 
tools should be used. 

5. To get the most efficient results from high-speed 
steel tools they must be operated under heavy duty, and 
no tests are reliable unless made with heavy cuts. 

6. Test tools must be reground once, at least, ard then 
again put through another run. 

7. High-speed steel should be purchased only on the 
basis of performance. 

8. A wide variation exists in the cutting qualities of 
the various brands of high-speed steel that are on the 
market today, and both indirect (material, labor and 
burden) and direct (labor and burden) costs are affected 
adversely when inferior steels are used. 

9. Heat-treating practices of today leave wide room 
for improvement, 

10. In hardening, the time factor is probably the im- 
portant item needing investigation. 

11. It is expected that a method of determining the 
efficiency of high-speed steel by means other than the 
service cutting test will be developed. Work with the 


X-ray and magnetic properties is quite hopeful in 
this direction. 


12. It is believed that today the American manufac- 
turers can produce a high-speed steel that is at least 
equal to the best European brands. 


APPLICATION TO THE SMALL SHOP 


As was pointed out in the opening paragraph of this 
article, the proper choice of high-speed steel brands 
is of equal importance to the large manufacturer and 
the small shop. The writer is convinced that the time is 
not far distant when even the largest machine-tool 
manufacturers will not only use a superior brand for the 
tools they make themselves but they will, in addition, 
prescribe the particular brand or a series of brands to 
“tool shops” that must be used in all the tools manufac- 
tured for them. This would apply to standard tools 
such as milling cutters, counterbores and twist drills, as 
well as for cutting tools of special design. 

All tool steel will be specified by the mechanical 
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superintendent, and the purchasing department will 
work in close co-ordination with that office. It naturally 
follows that a steel salesman with mechanical training 
and wide practical experience in manufacturing and 
steel making will be the successful salesman of the 
immediate future. 

Now, then, what about the small machine shop? Ob- 
viously, such an institution cannot conduct a test in 
the elaborate manner described above. It can, how- 
ever, conduct a thorough test in a small way, and the 
following suggestions may be helpful: 

Some investigators have apparently concluded that a 
cutting test consisting of running a tool to destruction 
by “turning off the face” (that is to say, using the 
cross-feed and not longitudinal feed) of a bar yields 
accurate results. This, in my opinion, is erroneous. In 
the first place, at least two variables are introduced— 
cutting speed and material cut. It will easily be appre- 
ciated that under the proposed conditions the cutting 
speed varies so that at the center of the bar the duty is 
very low; as the periphery is approached it increases 
rapidly to an abnormal value. Now, if a tool approaches 
its breaking-down point while cutting anywhere near the 
periphery, failure occurs at once. If, on the other hand, 
a “weary” tool escapes failure at the periphery, it will 
continue to cut on its next travel out from the center 
until a high cutting speed is reached, when it will fail 
suddenly. However, had the previous cut been con- 
tinued for a short time longer, possibly seconds only, 
failure would have inevitably occurred. The total life 
in such a case will vary widely, giving results entirely 
out of proportion to the facts. Variations in the ma- 
terial cut will also be encountered, as absolute homo- 
geneity cannot be obtained for any great depth. There 
are other objections of a practical nature, but it is felt 
the above are sufficient to establish my positions. 

The brands used in the small test can be of a limited 
number, therefore time spent in investigating a product 
before it is granted entry to the group to be tested 
is well spent indeed. Usually, two letters of inquiry per 
brand will be sufficient to classify it definitely. These 
letters would naturally be addressed to prominent users 
of high-speed steel who base their choice of brands 
on the results of actual cutting tests. 

A thorough understanding of Taylor’s thirteen fun- 
damental variables and important factors brought out 
in this work, together with proper safeguarding of 
the human element, is, of course, essential. Stringent 
means must be employed to insure the correct heat 
treatment, and to avoid possible damage in hardening. 
As far as the material is concerned, a straight produc- 
tion job will give entire satisfaction so long as the 
necessary precautions are taken. A feed of % in. or 
more, depth of cut 4 in. or greater, time for failure of 
tool to occur twenty minutes to one-half hour, four test 
tools per brand, provision for at least one regrind, and 
a reliable record of all the data will round out the 
requirements. Finally, as much information as possible 
should be secured from reliable disinterested parties 
concerning the various brands of high-speed steel on 
the market. 
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A Special Expanding Chuck 
By R. GUSTAFSON 


The chuck shown in the illustrations is made to handle 
small bushings in quantities. It can be adapted to vari- 
ous sizes by making a set of jaws for each size. 

The shank is made to fit the lathe upon which it is to 
be used. A shoulder at A serves as a gaging point from 
which the bushings can be located if desired by a loose 
gaging piece B. 

The outer end of the arbor is tapered 10 to 15 deg. 
(depending somewhat upon the size of bushing the tool 





is made to hold) and the jaws C are fitted to it. The 
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A SMALL EXPANDING CHUCK 


jaws are first made as a single piece and then slit in 
three parts. A projection from the front of the jaws 
is covered by the recessed nut D which, with the annular 
spring FE, holds the jaws from falling out when no work 
is on them. 

The recessed nut D is threaded to the draw pin F 
and held by the lock nut G. The draw pin has a shoulder 
just inside the bore of the jaws to force the latter down 
the incline, in case they tend to stick when releasing 
the work. 

The draw pin may extend clear through the lathe 
spindle and be fitted at the end with a small knurled 
wheel for operating. 

A small pin H in the tapered part of the arbor be- 
tween each jaw keeps the latter evenly spaced, prevent- 
ing them from slipping on the taper and refusing to 
drive. 


Kink for Draftsmen 
By S. JONES NELSON 


Some draftsmen have a habit of wrapping a layer 
or two of drawing paper around the blade of a T-square 
near the head so that the square can be moved more 
easily over the board. A better way is to push a thumb- 
tack through the blade from the under side as shown 
in the cut, and clinch the point on the top. 


j ot an 
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Some Experience with the Metric System 


By FREDERICK A. 


rintendent, 
} 


Supe 


istant to General 
\ Pump 


Vorthington ind 


N VIEW of the renewed discussion of the metric 
system and its proposed compulsory adoption as a 
legal standard in this country to supersede our pres- 

ent system, the comments of one who has been “through 

the mill” during an attempt to use the metric system in 
an American shop, may be of interest. 

For more than seven years prior to my present con- 
nection, my work included the development or standard- 
ization of product, which, in turn, naturally included 
as a vital consideration, shop standards and manufac- 
turing practice in the production of a line of power 
machinery by a well-known manufacturer. The line 
being an entirely new one with this company, a’separate 
engineering division was established with its own rec- 
ords, etc., though manufacturing was carried on in an 
existing shop already equipped and making other prod- 
ucts in the inch system. On the recommendation of a 


German chief enginee) 


POPE 


Blake-Knowles 
ine! Corporation 


Works, 
Ma 
driiis must be in the same system. Right here our real 
troubles began. The shop being already fully equipped 
under the English system, it became immediately ap- 
parent that double drill equipment would be necessary. 
Consequently, it was decided to give in again to the inch 
system as far as the drills were concerned, but (worse 
and more of it) to continue to specify metric dimensions 
on the drawings—the shop to select the nearest inch 
drill for holes that could be drilled. This was lone, 
and very soon it developed that on some repair jobs 
there was no way of knowing whether, for instance, a 
hole which was specified on the drawing as 25 mm. had 
been actually bored to that dimension or drilled and 
reamed l-in. (equivalent to 25.4 mm.). Of course the 
part that fitted the hole was also affected. 

In all cases where accurate dimensions and careful fits 
were absolutely essential and cylindrical parts were 
fitted to reamed holes we 





the metric system was 
adopted for this new prod- 
uct. 

To begin with it is pret 
ty generally conceded that 
the metric system, as a sys- 
tem, is simpler and supe- 
rior in some respects to our 


Some practical objections to the use of the metric 
system of units are given here, 
being derived from an actual attempt to use the 
metric system in an American plant. 
sums up in a convincing manner much that has 
already been written upon this matter. 


were in trouble again on the 
reamer sizes. For instance, 
if the hole were specified 
as 25.00 mm. exact, a 1-in. 
reamer (equal to 25.4 mm.) 
might be used, or a 63 64- 
in. reamer (equal to 25.003 
mm.), either of which would 


the information 


The article 








English inch system, and it 
was just this consideration of the system alone, without 


serious practical thought as to its applicability, that re- 
sulted in tremendous useless expense without gaining a 


single advantage. 

Work on the new product was started, drawings and 
patterns being made, and no serious difficulties arose at 
the very beginning. It may be remarked here, that for 
the actual work of making a drawing or a pattern, where 
probably the smallest unit used is the millimeter, the 
metric system is really very convenient for both de- 
signer and pattern maker. 


TROUBLES ENCOUNTERED IN CUTTING THREADS 
inch 


2 in., 


Soon after the start the first concession to the 
system was in the matter of standard taps up to 
as the first stumbling blocks were the commercial stud, 
bolt and nut, all of which are in inches. 

Consequently, it was agreed that tapped holes and 
die-cut threads would have in inches, although 
machine-cut threads of fairly large diameter were cut 
on a metric dimension for the diameter with a U.S.S. 
form of tool and the number of threads were specified 
as so many per inch. Of course this was ridiculous, but 
so far things were not so very bad, it still being main- 
tained by those “higher up” that no further obstacles 
would be encountered. 

The taps had been the first to go back to inches, but 
immediately the question of tap drills arose. Although 
it seemed of course extremely simple to purchase metric 
drills, the cost of equipping the shop with tap drills 
alone in metric sizes was found to be somewhere in the 
neighborhood of $5,000. That cost would be around 
$10,000 at present prices. Remember, that was only for 
this one really small item of tap drills, and if metric 
drills were to be used for tap drills, of course all other 


to be 


meet all requirements of 
design; but, it was asked, how would everyone know 
which to use unless the drawing definitely specifies it, 
and, if it does specify the inch equivalent, then why the 
metric dimension. That is, why should not the inch 
dimension be used to begin with? Of course before long 
it was, 


FURTHER ILLUSTRATIONS 


Further illustrations of the difficulties and compli- 
cations encountered may be suggested by the following 
examples: Trying to use commercial sizes in inches of 
cold-drawn round bars and wires in conjunction with 
metric holes; trying to use commercial sizes in inches 
of rectangular and square keystock with keyways ex- 
pressed in millimeters (either the keystock must be al- 
tered or the keyways actually made in inches) ; trying to 
use commercial sizes of tubing in inches in conjunc- 
tion with parts of metric dimensions. All commercial 
standard tapered parts used were in inches-per-foot 
taper, as were the reamers for making the holes; in all 
cases where hexagon stock was required, of course com- 
mercial inch sizes were used; all final flanged connections 
were of necessity made up in inch dimensions to meet 
customers’ piping, which was in American standard inch 
dimension; and all sheet metal used was of course in the 
inch system, and therefore difficult to tie into the metric 
system. 

In addition to the cases described above there were 
those of the many accessories which were made either 
completely or in part by outside firms to our drawings. 
All dimensions were in millimeters for our shops. but 
inch equivalents were necessary for the outsiders. thus 
causing more mixed dimensions and, of course, more 
confusion. 

The foregoing examples were only a few of innumer- 
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able cases and, while not of themselves so tremendously 
consequential, are nevertheless indicative of the nature 
of the difficulties encountered all along the line. As time 
went on the complications spread, and increased with the 
increase of business and the number of machines 
shipped. 


DIFFICULTIES OF CHANGING SYSTEM 


Of course the conditions described are those resulting 
from a mixed system and exponents of the metric sys- 
tem will contend that these difficulties would not exist 
if the metric system were a universal standard. Of 
course they would not, if it were a universal standard, 
but how to get to that ideal state is another story and 
the only one that counts. 
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Further, there are the millions of dollars worth of 
manufactured parts carried as stock by thousands of 
manufacturers whose entire business structure is based 
on the principle of large-volume production into stock. 
Setting a date for the changeover from one system to 
the other would be of no avail here, as either the unas- 
sembled parts or completely assembled machines would 
be obsolete, and there would in any event be useless 
stock on hand. In the automobile industry where several 
specialty concerns make the various elements of an auto- 
mobile, to be assembled by still another concern, another 
example is offered. The assembler would have perhaps 
a metric motor and an English-inch rear axle, or he 
could wait until he gets al: metric parts—in the mean- 

time his business is 





If the transition from 
the present inch system 


stopped and the makers 
of the various parts are 


| | 
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to the metric could be "The wll important humid loaded with useless old 
accomplished overnight stock on hand. Imagine 

; . - alement--the man who has grown: : r gl 
(as by magic) every- : business on this basis! 


thing would be all right, 
but we know that it can- 
not be done. 

We have our drills, 
taps, dies, reamers, tap- 
ers, cutters and other 
sized tools of every 
kind; bar stock and tub- 
ing, and dies for their 
drawing or rolling; pip- 


up with , bear J mand 


far you's . 
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We have, further, the 
all-important human ele- 
ment to consider—the 
man who has grown 
up with, thought in and 
worked with inches and 
pounds for years and 
who possesses all his 
own English _ instru- 
ments. To change over 
to the system he 
must “feel” his work in 
hundredths of a_ milli- 
meter instead of thou 
sandths of an inch, think 
in kilograms instead of 
pounds, he must develop 
the pressures 
in kilograms per square 


new 


waerul 


sense of 











ing and all that goes 

with it; sheet metal; 

measuring instruments; - ~~ 
tools and gages of all Pa 
types; lead screws and ad 
feed dials on machine 

tools; and many thou- 

sands of other things 

which would become en- ns Re 
tirely apart from the 


stupendous task of changing over, a complete loss, and 
these items represent, principally, only “short life’ 
goods and are, comparatively, of far less importance 
than the billions of dollars worth of permanent equip- 
ment of all kinds now existing in the inch system. The 
various combinations and complications represented 
here are infinite and difficult of conception. 

The consideration of repairs to this existing perma- 
nent equipment is another consideration of tremendous 
importance. Just to cite a good example, consider the 
pump manufacturing business. Repairs are being made 
on pumping machinery built thirty or more years ago, 
much of which work obviously requires standard-sized 
tools for interchangeability, so it is evident that many 
years must elapse before the old product disappears and 
the new takes its place. In the meantime practically 
double equipment and two systems will be in use. 

As another good example of permanent equipment can 
be mentioned the case of repairs and replacements to 
millions of dollars worth of government ordnance and 
naval machinery made under the inch system, for which 
thousands of special gages have been made at tremen- 
dous cost. Also, complete files of elaborately dimen- 
sioned drawings in inches exist, not only with the maker 
but several sets are in the government’s possession. 
Those records will be practically useless without the 
tools to execute much of the work required—so, double 
equipment and two systems again. 


centimeter instead of 
the old pounds per square inch. 

He must learn to forget his old inch system in addition 
to learning the new (a double effort), and I know from 
my own actual experience and observations that it is im- 
possible for one who has been brought up, so to speak, 
on inches not to be continually, when metric units are 
used, converting back to inches to get a real natural 
conception of what is being dealt with. The results of 
this process may be easily imagined. 

The nothing-less-than-chaotic conditions 
would hold true all the way through the mechanical 
industries, and other branches as well, as it is an ab- 
solutely incontrovertible fact that for generations any at- 
tempt to adopt the metric system would necessitate the 
use of both systems—because otherwise a change from 
one to the other would require all branches of industry. 
and all divisions of each single branch to be in absolute 
synchronism—a ridiculous impossibility. 


suggested 


SUICIDAL TO ABANDON PRESENT SYSTEM 


Whatever may be the real origin and object of some of 
the efforts and propaganda in behalf of the compulsory 
adoption of the metric system, I can not say, but there 
should not be the slightest shadow of a doubt in the 
mind of any practical thinking man that to attempt to 
abandon our present system for the metric would inflict 
much harm and would be nothing short of industrial 
suicide, 
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The Manufacture of Household Appliances—I] 


By J..¥. 


ern Editor 1 





A great deal of small machinery for household 


and agriculture little machining 
other than the drilling of numerous holes. While 
this does not apply to all the parts mentioned in 
this article, still the drilling operations make up 
a large portion of the total machine work, and an 
le to handle it as expedi- 


use requires 


endeavor has been mad 
tiously as possible. 
(Pa t I was publishes Lo June 


3 issue.) 





HE parts requiring machining in the plant of the 
Hurley Machine Co., Chicago, all go through the 
same general machine shop, and little or no classi- 
fication of the work into different sections is made in 
this department. They are later classified into distinct 











FIG. 6. HAND HELD JIG FOR SIMPLE PARTS 
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departments where unit assembly is conducted and the 
machines are finished. 

In considering the drilling operations, it will be found 
that nearly all of the common types of drill jigs are 
represented among those in use in this plant. One of 
the simplest is the small box jig A, Fig. 6, which is 
used for drilling the hole B and counterboring as at C 
the small part shown on the drilling-machine table. The 
piece is slipped on the pin D and aligned by two smaller 
pins which fit in holes already drilled. The counterbor- 
ing operation is performed first, using drill FE, and this 
centers the hole sufficiently so that no bushing is 
required to guide the smaller drill F. In holding the 
piece, the operator closes the leaf with the hand lever G, 
pressing the four pins on the leaf against the back of] 
the piece to hold it firmly in position. 
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DOUBLE JIG CLAMPING BY CAM 
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FIG. 10. COMPOUND TILTING AND REVOLVING JIG 

An adjoining machine is employed to drill the two 
small holes A, Fig. 7, and uses a geared head B to drive 
two small drill spindles. This head is held in correct 
position by the arm of an auxiliary stud C extending 
up from the face of the jig plate. After being slipped 
in place over a stud D fitting in its center hole, the work 
is firmly held down by releasing the lever E, so that the 
jig plate F is closed down on the part by means of the 
springs G. This jig is one of the type commonly called a 
pump jig, in which the lever EF is worked in the manner 
of a pump handle by means of a pedal beneath the 
machine table, the two being connected together by a 
rod. 

The jig for drilling, reaming and facing operations 
on the bearing hubs of the small bevel-gear housing A, 
Fig. 8, is used to complete these three operations at a 
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FIG. 11. SIMPLE JIG 
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single setting of the piece. As shown in the illustra- 
tion, the facing tool is in position for finishing the outer 
end of the hub. The casting is held against the vertical 
face of the jig frame by means of the screw B, which is 
tightened against the boss on the housing. The cross- 
piece C is provided with a latch D, so that it may be 
instantly released and quickly swung out of the way 
for removal of the work. By this arrangement only 
half a turn or so is required in order to put the neces- 
sary pressure on the castings. 

Two further drilling operations on this casting are 
carried out on a Natco drilling machine in an adjoin- 
ing station. The six holes that are drilled in these 
operations will be seen in the face of the casting lying 
at A, Fig. 9, and of these, two holes are produced at 
one setting and the other four at a subsequent setting. 
A double jig is used and the castings are transferred 
from the left position to the right after the first pair 




















JIG FOR DRILLING GROOVED BELT PULLEY 


of holes has been drilled. The clamping arrangement 
on this jig is by means of a small cam B, mounted on 
the shaft C, to which the hand lever D is connected. 
This cam raises the plate #, upon which the castings 
have been previously placed and clamps them firmly 
against the top plate F. 

The casting A, Fig. 10, is 
right side of the jig, which is used for finishing the 
holes in the two hubs B and C. After boring and ream- 
ing the first of these hubs, the lever D is released at the 
back of the jig and the plate E’ may be revolved until 
it reaches a stop which brings the other hub in line 
with the drill spindle. A drilling operation on the inside 
of this housing is performed at a subsequent time by 
tilting out the inside frame of the jig which, it can be 
seen, is hinged at the point F. 

A simple form of drill jig is used for operations on 
the large gear housing, Fig. 11, and is illustrative of 
the type of jigs used on some of the larger laundry ma- 
chines built in these shops. Another large jig, Fig. 12, 
is used for certain drilling operations on the sides of a 
grooved pulley. This jig is equipped with a hinged top 
plate A which carries the drill bushing and must be 
swung out of the way for removal of the work. The 
thumbscrews B serve for centering the pulley and keep- 
ing it from side-slipping during the drilling operation. 
In addition to these the four clamping screws C are 
provided for holding the pulley firmly to the bottom 
bearing on the jig and supports are provided to furnish a 


shown bolted against the 
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BOTH DRILLING AND TAPPING 


OPERATIONS 


FIG. 13. JIG FOR 


bearing for the underside of the hub so that there will 
be no danger of breakage from the pressure of the 
drill. The drill bushing EF not indicate the true 
size of the drill, as it is cup-shaped and the lower face 
has a much smaller hole of the proper size for locating 
the drill. The peculiar shape provides for the reamers 
and counterboring tools which are used. 
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An unusual tapping job is shown set up 
Nateo drilling machine, Fig. 13, for 
small corner holes in the casting A. 
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Should a Man’s Pay Equal the Value of 
His Production 
By FRANCIS W. SHAW 
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by reason of some ) 
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mendations are going to put an end to strife in the 


incapability of 
see how gentleman’s suggestions or 
labor world. 

Suppose, for instance, that Smith, a man of inventive 
ability, so improves a process that one man in a life- 
time can do the work of a hundred working under the 
Then Smith, having saved the labor of 
ninety-nine one hundred, is ‘entitled to 99 
per cent of the products of all the machines that are put 


old conditions. 


men out of 
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in operation. Many Smiths have passed, many Smiths 
are living and many Smiths are to come. Indeed, had 
no such Smith ever lived, people would have remained 
cave and forest dwellers, or died of starvation. If 
Mr. Watts’ proposition be carried out, the living Smiths 
and the Smiths to come will be entitled to accumulate 
more than ever did the Smiths of the past. I fancy 
that most of those who hold positions of responsibility 
would be entitled, according to this theory, to quit their 
work and live out their lives on the value of the labor 
they have saved others. 

Is it not reasonable to suppose, after all, that every 
man who does his best is entitled to share equally with 
the others in the category of “best-doers!” What, really, 
is the measure of value of output in these days of the 
fine sub-division of labor? There are certain classes 
of undesirable and unpleasant work at which I should 
consider one hour spent—if I had to spend it there— 
worth as much as twenty hours of ordinary work, such 
as at a lathe: and I am duly thankful that the Lord 
has endowed me with sufficient talents to enable me to 
rise above such menial labor. 

What is wanted is a means of measuring a man’s out- 
put in relation to his material gifts, his opportunities, 
his environment. When regard is had to the sort of 
start some poor devils get in life, it is not what they 
don’t do that should surprise us, but rather what they 
If these unfortunates are going to receive just 
they produce, God help them, as it would not 
bare existence. 


do. 
what 
suffice for a 


A Self-Contained Tool Rack 
3Y FRANK C. HUDSON 

Here is an unusual tool rack for a tool crib. It is 
a sort of wooden tunnel with sides on a gentle slope 
and plenty of room inside for a man to walk through 
and pick off the milling cutter or other tool he wants. 

This form of rack gives four good sides for tools 
in a comparatively small space and it also braces itself 
rigidly against movement or swaying. In this case 
about 6 ft. long and provided with a powerful 
light inside so tht every tool can be readily 
seen at a glance. It is in use in the shops of the Fergus 
Motors Co. of America, in Newark, N. J. 


it is 


electric 


\ SELF-CONTAINED TOOL RACK 
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A Simple and Effective Press Guard 


By LEROY W. ALLISON 





The value of safety devices or equipment for 
operating presses of all kinds has been demon- 
strated effectively in many ways during the past 
few years, and the simpler the contrivance, the 
more efficient it becomes in actual service. This 
simplicity is to be desired not only in the device 
itself, but in the method of application, with 
elimination of any interference or disturbance in 
regular operation. 





PERATORS become accustomed to working at a 

machine in a certain way, and the addition of a 

safety appliance, unless of the right character, 
is likely to result in confusion and to upset operating 
calculations to such an extent that will make the work- 
man rather “take a chance” than allow its regular use 
in the daily work. This attitude has cost many fingers 
and hands, as well as other injuries, and reflects in 
a measure on the judgment of the designer of the 
device, as well as on that of the employee. 

The use of a certain type of guard to a particular 
type of press does not mean that this, necessarily, is 
the limit of possibilities. On the contrary, the appli- 
ance may be readily applicable to presses of other styles, 
being modified or extended in a way to suit the exact 
conditions of the machine and character of production. 
For this reason, practically all safety devices for 
presses and heavy machinery are interesting, and the 
effective Sheridan press guard, described in this article, 
seems no exception to the rule. 

The Sheridan press is one of the most popular and 
efficient embossing and plating presses used in the 
leather industry, being particularly adapted to the fin- 
ishing of upholstery leather of all kinds. In spite of 
its wide use, however, the machine has unprotected 
working parts that have caused many hand and finger 
amputations. While numerous attempts have been made 
to develop a satisfactory guard, it is only quite recently 
that such a device has been perfected, and marked 
simplicity is evidenced in this accomplishment. 

As a basis for proper protection to the operators, 
it is necessary that fixed guards should be provided 
both on the “operating” and “take-away” sides, enabling 
the operator who feeds the machine to insert the leather, 
but preventing him from getting his hands between 
the plates; and, on the other side of the machine, per- 
mitting the workman to catch the emerging leather 
without danger to himself. 

Extended study has been given to this matter by the 
Industrial Bureau of the Tanners’ Council, under the 
direction of R. S. Bonsib, in co-operation with the 
United States Department of Labor and prominent 
leather manufacturers, with the result that a type of 
guard is now being used successfully on these presses 
at a number of well-known plants in this industry. The 
writer is indebted to the first-mentioned organization 
for the following information regarding this device, 
and the accompanying illustration is reproduced through 
the courtesy of the Department of Labor. 

Perforated or expanded metal sheets are attached to 
the machine both on the “operating” and “take-away” 





sides; this is shown clearly in the accompanying il!us 
tration, setting forth an installation as developed at th: 
plant of the W. H. McElwain Co., of Boston, Mass. The 
perforated sheet on the front permits the operator feed 
ing the press to insert the leather under the guard, and 
there is no opportunity nor likelihood of his hands 
getting between the plates. The perforations 
enable him to look through the guard to guide the 
leather properly into the press. The guard on the other, 
or “take-away” side, of the machine prevents the at- 
tendant from removing the leather until it protrudes 
from under the guard. 

The construction of this guard is very simple. Iron 
flats, 1 x } in. and 1 x 3 in., bent to shape, are used for 
the frame work. The front guard is 35 in. wide and 
about 19 in. high; the opening for the leather is 1: 
in. The frame protrudes for a distance of about 10 
in. in front of the machine. The grill work is formed 
of No. 20 expanded metal. The back guard is 34 in. 
wide, 15} in. high, and has a protruding depth of 114 
in. This, likewise, is provided with No. 20 expanded 
metal, as are the two side guards, each measuring 
113 x 8? in. The frame is secured to the machine by 
means of angle-iron clips and No. 6 rivets. 

While the material used in this instance is expanded 
metal, as noted, heavy 1-in. wire mesh may also be 
employed, but the former is preferable. The guard, 
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while securely fastened to the machine, is arranged so 
that it can be opened readily when necessary for repairs 
to the press or other important purpose. Recommenda- 
tions in this connection are that the master mechanic 
be the only authorized to open or remove the 
guard. 

In passing, it is interesting to note that two or three 
other types of guards have been developed for the 
Sheridan press. These either force the arms away 
from the machine through the raising of a table or bar, 
or require the operator to pull down a lever so arranged 
that both hands must be used. These devices have not 
proved entirely satisfactory; in the first type, the table 
or bar “gets broke”—in other words, the workmen do 
not like the contrivance and prefer the danger of oper- 
ating without it; in the other type, it is frequently 
found that both handles are tied together and operated 
by one hand, rather than used with two hands, leaving 
one hand of the operator exposed to injury. 

The guard as described above is not subject to these 
alterations, or in fact a change of any kind. It becomes, 
in reality, a part of the machine, and the operator 
readily grows accustomed to its presence. 


one 


Carriers by Water Under New 
Transportation Act 


The traffic bureau of the Merchants’ Association calls 
the attention of shippers to some important provisions 
of the new railroad law which affect steamships. This 
digest of the new law has been prepared by the 
Merchants’ Association for the guidance of American 
exporters. 

The Transportation Act of 1920 prescribes impor- 
tant regulations with respect to water carriers engaged 
in foreign commerce, requiring them to file with the 
Commission schedules of sailing dates, ports of loading, 
destination. Provision is also made for 
furnishing rates, reservatons of space and the issu- 
ance of through bills of lading under rules to be 
prescribed by the Commission. These provisions read 
as follows: 

(1) “That every common carrier by water in foreign 
commerce, whose vessels are registered under the laws 
of the United States, shall file with the Commission, 
within thirty days after this section becomes effective 
and regularly thereafter as changes are made, a schedule 
or schedules showing for each of its steam vessels 
intended to load general cargo at ports in the United 
States for foreign destinations (a) the ports of loading, 
(b) the dates upon which such vessels will commence 
to receive freight and dates of sailing, (c) the route 
and itinerary such vessels will follow and the ports 
of call for which cargo will be carried. 

(2) “Upon application of any shipper a carrier by 
railroad shall make request for, and the carrier by water 
shall upon receipt of such request name, a specific rate 
applying for such sailing, and upon such commodity as 
shall be embraced in the inquiry and shall name in con- 
nection with such rate, port charges, if any, which 
accrue in addition to the vessel’s rates and are not other- 
wise published by the railroad as in addition to or 
absorbed in the railway rate. Vessel rates, if condi- 
tioned upon quantity of shipment, must be so stated and 
separate rates may be provided for carload and less- 
The carrier by water, upon 
railroad, stating that the 
applying upon a 


routes and 


than-carload shipments. 
advices from a carrier by 
quoted rate is firmly accepted as 
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specifically named quantity of any commodity, shall, 
subject to such conditions as the Commission by regu- 
lation may prescribe, make firm reservation from unsold 
space in such steam vessel as shall be required for its 
transportation and shall so advise the carrier by rail- 
road, in which advices shall be included the latest 
available information as to prospective sailing date of 
such vessel. 

(3) “As the matters so required to be stated in such 
schedule or schedules are changed or modified from 
time to time, the carrier shall file with the Commis- 
sion such changes or modifications as early as prac- 
ticable after such modification is ascertained. The 
Commission is authorized to make and publish regula- 
tions not inconsistent herewith, governing the manner 
and form in which such carriers are to comply with the 
foregoing provisions. The Commission shall cause to 
be published in compact form, for the information of 
shippers of commodities throughout the country, the sub- 
stance of such schedules, and furnish such publications 
to all railway carriers subject to this Act, in such 
quantities that railway carriers may supply to each of 
their agents who receive commodities for shipment in 
such cities and towns as may be specified by the Com- 
mission, a copy of said publication; the intent being that 
each shipping community sufficiently important, from 
the standpoint of the export trade, to be so specified 
by the Commission shall have opportunity to know the 
sailings and routes, and to ascertain the transportation 
charges of such vessels engaged in foreign commerce. 
Each railway carrier to which such publication is fur- 
nished by the Commission is hereby required to dis- 
tribute the same as aforesaid and to maintain such 
publication as it is issued from time to time, in the 
hands of its agents. The Commission is authorized to 
make such rules and regulations not inconsistent here- 
with respecting the distribution and maintenance of 
such publications in the several communities so speci- 
fied as will further the intent and purpose of this 
section. 

(4) “When any consignor delivers a shipment of 
property to any of the places so specified by the Com- 
mission, to be delivered by a railway carrier to one 
of the vessels upon which space has been reserved at 
a specified rate previously ascertained, as provided 
herein, for the transportation by water from and for 
a port named in the aforesaid schedule, the railway 
carrier shall issue a through bill of lading to the point 
of destination. Such bill of lading shall name separately 
the charge to be paid for the railway transportation, 
water transportation, and port charges, if any, not 
included in the rail or water transportation charge; 
but the carrier by railroad shall not be liable to the 
consignor, consignee, or other person interested in the 
shipment after its delivery to the vessel. The Com- 
mission shall, in such manner as will preserve for the 
carrier by water the protection of limited liability 
provided by law, make such rules and regulations not 
inconsistent herewith as will prescribe the form of such 
through bill of lading. In all such cases it shall be the 
duty of the carrier by railroad to deliver such shipment 
to the vessel as a part of its undertaking as a common 
carrier. 

(5) “The issuance of a through bill of lading cov- 
ering shipments provided for herein shall not be held 
to constitute ‘an arrangement for continuous carriage 
or shipment’ within the meaning of this act.”—Greater 
New York. 
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Producing 17,000 Connecting Rods a Day—II 


By FRED H. COLVIN 


Editor, 





This article describes the boring of the half hole, 
the die-casting of the bearings, the assembling 
of the rods and caps and the final boring and 
broaching which brings the center distance to 
length and males the rod ready for the assembly 
department. The operations, thirty-seven in num- 
ber, are a'l of interest, but not all are illustrated. 
(Part T was published in our June 3 issue.) 





operations described in this article are shown in 

Fig. 14. One of the most striking departures 
from the usual method is the boring of the large end 
of the connecting-rod. 


[ex transformations which take place during the 
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The first requirement is to locate the rods correctly 
and hold them firmly in place during the operation. 
The next is to support the boring tool by ample bearings 
and guide it steadily while the operation is being 
performed. 

The rod is positioned on the two dowel pins A and 
B, Fig. 15, and held firmly in position against the 
supporting plate by means of the ears C and D, which 
bear against the ends of the bolt bosses. These clamps 
are actuated by the cam E controlled by the handle F. 

The boring tools are supported in large bearings in 
the heavy bracket G, being driven by universal joints 
from the drilling-machine spindle above. The boring 
cutter has a pilot H which fits a guide beneath, so that 
it is firmly supported 
both top and bottom. 
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point. Unlike most other methods, 
the rod and cap are forged sepa- 
rately and do notcome together until 
after each has been babbitted and is 
ready for the broaching and other 


28 











spindles is 187 pieces. The ends of 
the bearing are next faced by a spe- 
cial cutter in the fixture shown in 


(9 'g 
Fig. 16. Here the rod is located on 


two dowels at A and held in position 





final onerations. This method means FIG. 14, 


that the boring tool only cuts a half 

hole in both rod and cap, and, while mechanics generally 
endeavor to avoid operations of this kind, the Ford engi- 
neers have proved that it can be done very successfully 
and economically, if suitable means are provided for the 
work. 


TRANSFORMATION 
OPERATIONS 


Or by the fingers B and C, which are 


operated by hand under control of 
the handle D. The action of these fingers is to draw the 
connecting rod firmly against the base of the fixture. 
The cutter faces the end at an angle of 20 deg., both 
sides being faced in the same fixture. The die-cast bear- 
ing fits over this level which helps to lock it in place. 
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FIG, 15. BORING LARGE END OF ROD FIG. 16. FACING LARGE END OF ROD 
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PIG. 17 TAPPING FOR BINDING BOLT ria. 1s SLITTING SMALL END OF ROD 














FIG, 19 FINISH-REAMING PISTON-PIN HOLE FIG. 20. CLEANING LARGE END WITH ACID 
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TINNING FOR BABBITTING 

Tapping the small end of the connecting rod for the 
piston-pin binding bolt is done in the machine shown 
in Fig. 17. This is a special machine built for this 
purpose. It has a readily operated reverse for backing 
out the tap. The method of holding the rod is the same 
as that shown in Fig. 13. Each machine handles approx- 
imately 300 rods per hour. 

The binding slot is sawed or milled in the simple 
fixture shown in Fig. 18. It will be noted that this 
fixture is cast solid with the pan and that the whole 
thing is readily mounted on the milling-machine table. 
The small end of the rod slips over a slotted pin at A, 
the proper angle of the saw slot being determined by 
the pin B, which positions the large end of the rod, 
These handle the work very rapidly, the saw slot 
dividing the tapped hole and the body-bolt hole in the 
small end of the rod, 


The piston-pin hole is next reamed as in Fig, 19, 


























FIG. 22. DIE-CASTING THE BEARING 
hoth to secure size and to remove the burr from the 
inside. It is positioned by the pin A, while the stop B 
prevents it from turning under the action of the reamer. 
The body-bolt hole is next reamed to the saw slot, 
and the bindirfg-screw hole retapped, after which all 
burrs are removed from around the slot and the rod 
cleaned in a Niagara washing machine. 

The large ends of the rods are now ready for bab- 
bitting, and before tinning they are cleaned with acid 
by the fixture shown in Fig. 20. The revolving spool A 
is of felt and is kept saturated with acid. By holding the 
rod bearing against the felt spool it is thoroughly coated 
und ready for tinning, this being accomplished in the 
furnace shown in Fig. 21. The melted tin is in a 
suitable pot inside the furnace, this being kept hot by 
an oil or gas flame. 

After tinning, the rods go to the die-casting machine 
shown in Fig. 22, the rods being held in position against 











FIG. 23 MILLING THE BARBITT 
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FIG. 24 ASSEMBLING ROD 
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. FINISH-BORING LARGE END AND FACING 


ONE SIDE 


FIG. 25 


the mandrels and B, and the bearings are die cast, 
the previous tinning operation insuring proper adhesion 
to the rod. 

After cutting off the gates the babbitt is milled in the 
milling machine shown in Fig. which 
identical with that shown in Fig. 7. This 
rapid rate, requiring only two 
the entire output with a good 
!-in. bolt holes are finish-reamed and 
for assembling. 


continuous 
is almost 
machine 
machines 
margin. 

the rods 


runs at a 
to handle 
Then the 
are ready 


THE CONNECTING-ROD CAPS 

In the meantime, the connecting-rod caps have been 
machined by methods very similar to those used on the 
large end of the connecting rod, and they have also been 
tinned and babbitted in the same way. They are now 
ready to be assembled to the connecting rods, and frou 
this point the completed job travels as a single unit. 
The rods and are bolted together with several 
shims between them, the friction-head device, shown in 
Fig. 24, being used for this purpose. This contains 
a friction which slips when a tension has 
secured, after which the finishing touches are 
with a hand wrench. 


caps 


been 
given 


safe 
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\CING THE 











FIG. 27. SLOTTING FOR OIL GROOVE 

The babbitt bearing is bored and faced on one side 
in the fixture shown in Fig. 25, the rod being located 
by the pin A, which fits through the piston-pin hole. 
This fixes the center distance of the rod, and the com- 
plete bearing is bored in the substantial support shown. 
The large end of the rod is centered by the jaws B and 
C, these being controlled by two arms (one being shown 
at D) and operated by a cam controlled by the handle EF. 

The other side of the large bearing is faced in the 
fixture shown in Fig. 26. The rod is located on the 
small pin at A and a large pin at the other end. This 
large pin is of such length that when the pilot B on the 
facing cutter contacts with it, the bearing has been 
faced to the proper length. This is the same method 
as that used in facing the sides of the piston-pin hole, 
and makes a simple yet positive method of securing 
duplication. It is, of course, necessary tu keen the sur- 
faces which come into contact clean and free from chins, 
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FIG, 28 BROACHING BEARING 
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FIG. 29. THE 


FINAL INSPECTION 


and also to watch for wear. This, however, can be read- 
ily done, as this practice indicates. 

Oil-groove slots are then milled in the end of the 
bearing, where the rod and cap meet. This is very 
neatly done in the device shown in Fig. 27. The rod 
is placed over the pins A and B and simply pushed 
against the ravidly running saw. This saw projects 
through the opening in the fixture the correct amount, 
so as to cut the desired depth without gaging of any 
kind. The rod is simply pushed over both pins by hand 
until the large end touches C. 


THE FINAL FINISH OF THE BEARING 
WITH “SHORT-PUSH” BROACH 


The final finish of the bearing is secured with the 
broach shown in Fig. 28. This, as will be seen, is a 
short-push broach, with sides slotted at the top so as 
to position correctly to bring the grooving cutters A 
at the parting line of the bearing. ‘This finishes the rod, 
which is then ready for final inspection before going to 
the motor-assembly department. The pipe B supplies 
the necessary lubricant. 

The inspection stand is shown in Fig. 29 with a rod 
in position. The bar A goes through the large end and 
into the substantial bearing shown. The small rod B 
fits the piston-pin hole, and when swung up into the 
position shown must bear evenly on the test pieces 
C and D. 

When swung down it must rest evenly on blocks 
E and F, while the piston-pin boss fits the slot G. 
This makes a very substantial fixture and one which 
allows rapid inspection. It is sufficiently rigid so that 
should any bending or twisting be necessary it can be 
done in the usual way by the wrench F’. without affect- 
ing the fixture itself. 


Grinding the Inner Flanges of Spools 


By J. H. VINCEN 


A peculiar job of grinding necessitated the construc- 
tion of the machine shown in Fig. 1 which is a special 
form of the standard toolroom grinding machine built 
by the Oakley Machine Tool Co., Cincinnati, Ohio. The 
job required the grinding of the inner faces of the 
flanges of the spool A, Fig. 2. 














MACHINE FOR GRINDING FLANGES OF SPOOL 

As a chuck could not be relied on for this work the 
spools were mounted on an arbor B, and driven between 
centers. The machine has a special cross-feed screw for 
rapid traverse so that the wheel can be brought rapidly 
into the work between the flanges. An adjustable stop is 
provided so that the wheel will be stopped just before 
reaching the bottom of the groove, which is not to be 
touched in grinding. The grinding wheel is dished on 
both faces, so that it will grind on either side near the 
periphery. 
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Look at This! 


t ~ following petition, signed by Factory Superin- 
tendent Oscar Grothe and twenty-one department 
foremen of the White Sewing Machine Co., Cleveland, 
Ohio, has been sent to Washington. It shows what prac- 
tically every man acquainted with manufacturing con- 
ditions thinks of a compulsory metric law. 
Washingtcn, D. C., May 8, 1920. 

Chairman of Committee on Coinage, Weights and 
Measures, House of Representatives. 

Sir—We the undersigned foremen of the White Sewing 
Machine Co., St. Clair at 79th St., Cleveland, Ohio, do 
hereby petition you concerning the coming legislation re- 
garding the adoption of the metre system fcr use in the 
United States of America and its possessions. 

Whereas, after careful consideration of the arguments 
advanced ‘by the pro-metric party, be it resolved that you 
be petitioned to vote against any legislation making the 
use of the metric system of measures legal, «ptional or 
compulsory in the United States of America and its pos- 
sessions and, furthermore, that you be urged to use your 
influence and untiring effort to defeat any such legislation. 

We feel that, under the conditicns existing at the present 
time and which may exist for an indefinite ~eriod, to change 
the of our system of measurement will completely 
paralyze the industry. We have all the confusion we can 
handle now, due to new and inexperienced help, without 
adding an additional burden. 

The majority of the arguments as to the advantages of 
the metric system apply with equal force to the English 
standard of measurement. Many cases which seem to be 
exceptions, when carefully analyzed, are found to be of 
no practical value and, therefore, negative 

The financial loss to our company caused by changing to 
the metric standard would be enormous. This would be 
indirectly, our loss. The argument that this would be 
spread over a period of time does not change the fact that 


The 


basis 


it would be a loss. 

A change of standard would be a serious handicap to all 
our engineers and highly trained specialists who have spent 
years in the use of the English system of measurements. 

We have difficulty in getting all the new tools we want, 
without making over the old ones. 

We could not be partly on one system and partly on the 
other. We would have to change over entirely at one time. 
This would mean that many of us would be without work 
for a long period of time or would have to seek work else- 
where. 

Other plants would be in the same condition, so we would 
be seriously inconvenienced by any such arrangement. 

Our machine could not function any more perfectly if it 
were made under the metric system. We make all the re- 
pair parts used on our machine and so there would be no 
advantage gained by using the metric system, even if the 
machine were used in a foreign country. 

Members of this committee, who have worked in foreign 
countries where the metric system is in use, report that even 
there the metric system has caused enormous amounts of 
confusion. 

To conclude, the arguments for the adoption of the metric 
system were obviously written by people not familiar with 
the practical problem confronting the manufacturer and, 
therefore, are largely erroneous. 


o * 


Over 100,000 of our cards of protest have been sent 
in—-GET YOURS NOW 
FREE. 
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Keeping Tabs on the Pacific Coast 


HOSE who have not visited the Pacific Coast since 

the beginning of the war hardly realize to what an 
extent the machine shops have developed during the 
past five years. This is particularly noticeable in the 
kind of machine equipment, rather than its quality. 
For while manufacturing in large quantities does not 
exist, except in a few instances, we find goodly instal- 
lations of heavy duty turret lathes, of gear cutters of 
various kinds and other machines which were not at 
all plentiful a few years ago. 

There are also a goodly number of shops which 
specialize on such machine parts as gears, pistons and 
piston pins as well as what may be called semi-manu- 
facturing on as large a scale as conditions warrant. 
Perhaps the extent of this may best be judged by re- 
membering that the California and the districts which 
secure machinery through either San Francisco or 
Angeles, absorb about two and one-half million 
dollars worth of machine tools annually. This is stead- 
ily growing and is likely to result in more machine 
tools of the standard types being manufactured on 
the Pacific Coast. 

Shipbuilding has also increased greatly, one yard 
which was hardly known more than locally recently 
launched six merchant vessels on a single tide. In- 
ternal combustion engines are also being built to a con- 
siderable extent, more than one firm building Diesel 
type engines up to if not exceeding 1,000-horsepower 
units. Water-power development is also going steadily 
forward and, as with all other advances in civilization, 
means an increased use of machinery. 

With a knowledge of what changes have taken place, 
it behooves all who wish to keep pace with the growing 
and changing fields in the Far West to take the time for 
regular and fairly frequent visits to the Pacific Coast. 
In no other way can one realize the advances which are 
being made or the changes in the machine requirements 
of a large and growing market. 


Los 


The Importance of the Cutting Tool 


ITH all our advances in machine production, we 

are still far from the goal of real efficiency, either 
as to men or machines. And most of this comes from 
not getting a proper viewpoint of the factors which go 
to make up production. 

The case of milling machines makes a good example, 
and shows how a weak link may spoil the whole chain 
of efficiency. It too often happens that we spend much 
thought and energy in selecting the proper milling 
machine for the work in hand. We go carefully into its 
design, construction and the motor which is to drive 
it. We install it carefully on a substantial foundation 
and point with pride to it as a new machine equipment. 
And then too often we think our job is done, for- 
getting that without suitable cutters it is impossible 
to secure anything like adequate production. 















June 17, 1920 


It often happens, moreover, that the cutters are so 
little considered that they do not receive engineering 
attention of any kind. Cutters are considered in the 
same class of small tools as files, and they are ordered 
without regard to their fitness for the work. This 
seems almost unbelievable when we their 
importance in securing production, but it is nevertheless 
true in too many cases. The output of a ten-thousand 
dollar machine is often curtailed by lack of a cutter. 

Milling cutters that will remove the most metal in 
a given time, tha! will run the longest between grind- 
ings and set up, are almost as important as the milling 
machine itself. The time lost in changing cutters on 
an expensive machine will pay for considerable engi- 
neering attention and outlay in the cutter itself. 

In order to secure the best results, milling cutters 
should be designed by experts just as much as the 
machine itself. The selection of material for the body 
in an inserted-tooth cutter, or the blades themselves, 
is an engineering problem. 

Sufficient support to the cutting edge, so as to elimi- 
nate or at least reduce the vibration which causes 
chatter and breakage, is a serious point and one that 
requires careful study. Chip clearance is also vital, the 
tooth shape being a compromise between these two 
factors. Ease of sharpening and its effect on the life 
of the cutter is a third point to be considered. 

The whole question of cutting tools is so tied up with 
the output of the machine itself that it requires more 
attention than it usually receives. Cutter makers should 
really be cutter engineers, if best results are to be 
obtained. It is obviously poor management to put a 
cutter which can stand but two-horsepower on a ten- 
horsepower machine. More careful attention to the 
cutting tools will usually prove a paying investment. 


consider 


Publicity for Engineers* 


Publicity and engineers do not mix. Most engineers 
are self-conscious and do not like to talk about them- 
selves, although the engineer and engineering are faced 
today with perhaps the greatest opportunity for pub- 
licity that has ever been given to a profession or to an 
industry. The growth of engineering, which underlies 
our industrial development, has been remarkable, as has 
the growth of the technical societies. With the big in- 
crease in size and scope of engineering activities came 
specialization and the formation of separate societies in 
the different fields of engineering. It is the purpose of 
this conference to effect a combination of organizations 
for the purpose of dealing with technical problems in the 
whole. Such an organization may serve for the protec- 
tion and for the welfare of the engineering profession, 
and it will be to the advantage of the people and the 
nation as a whole in dealing with the problems of engi- 
neering which are encountered in all phases of our 
modern life. This organization would serve the same 
purpose for engineers that a unicn serves for labor and 
a chamber of commerce for merchants. 

One of the nstructive thins 
organization can do is to visualize the opportunities 
for publicity for the engineer and perfect some method 
of securing this publicity. The engineer is the man 
who faces facts as facts, and who solves economic prob- 
lems by the consideration of all factors and not from 


most co the proposed 





*Extracts from an address by James H. McGraw, President, 
McGraw-Hill Co., Ine., delivered June 3, 1920, at the Organizing 
Conference of Technical Societies, Washington, D. C 
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one particular viewpoint, as does the banker, the busi- 
ness man or the politician. Probably because the engi- 
neer works with the viewpoint of service, the public 
is conscious of him as a good servant and not as a 
leader. Now, in order that the engineer may be recog- 
nized as the man who makes our present life possible, 
he must advertise, become a better business man, and 
make the public conscious of his importance. 

The chief means of obtaining publicity for engineers 
are the newspapers, the general magazines and week- 
lies, the technical and industrial press, the papers of 
associations and societies, and the public platform. The 
newspapers and general periodicals will not present the 
technical side of engineering as. much as the human 
interest phase, but by this means the work of the engi- 
neer can we'l be shown to the general public. The 
public platform could provide a’ means of publicity by 
presenting the engineering vieWpoint to chambers of 
commerce and business organizations. 

As regards the technical press, it serves both as a 
medium of publicity (probably the biggest one of those 
mentioned) and as a means of interpreting the view- 
points of engineers to other groups and other indus- 
tries. The technical press and the engineering societies 
are natural partners, the growth of each being depend- 
ent upon the other. It follows that there should exist 
no antagonism between the society journals and the 
independent technical press, as both are really working 
toward the same end. Editors may differ at times, but 
this fact, provided their differences are based on funda- 
mental considerations, makes even sounder the relation 
of the press to the engineer. 

I should like to see grow out of this conference a thor- 
ough understanding of the opportunities for the engi- 
neer and the opportunities for the independent technical 
and engineering press to forward the broad conceptions 
of engineering. Every branch of engineering must 
give freely of its best in exchange for the best of 
others; must recognize the value of gaining by giving 
and also the fact that what injures one, injures all. 


An Experience with Iron Molds 
By A. W. FORBES 

In the May 6 issue of the American Machinist ap- 
peared an article “Iron Castings in Iron Molds.” It 
has long been a puzzle to me to understand why this 
method was not commercially satisfactory, and I should 
like to ask if anyone knows any other reason for not 
adopting it except the matter of the hard shell next to 
the mold. I have had enough experience with castings 
made this way to show that this hard shell is not neces- 
sary. 

A few months ago when foundry work was held up so 
badly, we needed a few small castings in the worst 
way. Not having any other facilities, I melted iron in 
a fire-clay ladle, by turning the oxy-acetylene torch di- 
rectly onto some pieces of cast iron in the ladle. The 
effect of the flame on the iron I cannot state, but when 
poured into cold iron molds there was but slight harden- 
ing of the surface, which was completely removed by 
slight reheating. The quality of the iron appeared to 
be better than the scrap which was melted. 

The use of acetylene is of course out of the question 
for melting iron commercially, but if the same quality 
castings could be produced in a commercial way, I should 
be ready to pay considerably higher prices for them 
than for ordinary sand-molded castings. 
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Producing Core-Hole Plugs in a 
Locomotive Shop 
By H. L. 


The drawings show a method.of attaining rapid pro- 
duction in the machining of locomotive piston core-hole 
plugs or work of a similar nature, with an ordinary 
screw Cutting lathe. By the use of this method I have 
found it possible to eenter, turn, and thread to a stand- 
ard size an average of one plug every two minutes. 

First a quantity of plugs are centered with the cen- 
tering device shown at A, a heavy punch mark being 
sufficient for this job, as absolute precision is not neces- 
sary. Two toolposts are set in position, the first 
holding a'turning tool and the second a threading tool. 
The turning tool is set about {| in. closer to the 
work than the threading tool, with the tools about three 
inches apart. 

After the first plug has been turned to size, note the 
position of the cross feed handle which will enable the 
second and succeeding plugs to be turned to size with 
one cut and without using the calipers. When the plug 
has been turned the threading tool is brought into use. 

After threading the first one to size, a stop clamp 
placed on the cross-slide ways will enable the operator 
to cut all following threads to the correct depth with- 
out the use of calipers or gage. 


RUARK 
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The end of the driver is squared to fit the cored 
recess in the plug. The tail center is offset to give the 
required taper. When the threading tool is in use the 
turning tool travels in the space forward of the plug. 


Dial Test Indicator Attached to Calipers 
By H. H. PARKER 


When it is necessary to reduce work in the lathe 
by a known number of thousandths or if it is desired 
to test the work for eccentricity or unevenness, a dial 
test indicator attached to one leg of a medium sized 
pair of calipers is sometimes more quickly read and 
will show up the amount of eccentricity better than a 
micrometer. The sketch shows an adapter clamp for 
fitting a dia] indicator to the caliper leg. It is made 
of a piece of square stock about seven sixteenths on’ a 
side with a portion turned down to fit into the indicator 
clamp block. A slot is cut halfway through the square 
portion and a setscrew provided to clamp the caliper leg. 

The actual diameter of the work cannot be deter- 
mined in this way, but the reduction caused by subse- 
quent cuts is quickly read if the dial is set at zero when 
the calipers are passed over the work. Work of any 
size within the limits of the calipers may be tested by 
merely spreading the legs. 
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The Federated American Engineering. Societies 


N EVENT of immense importance to 
the engineering world took place in 
Washington, June 3 and 4. The large 

number of great engineering organizations 
represented would alone stamp this meeting 
as of tremendous import, but the object 
sought places it above that of any engineering 
gathering ever held. 


If the plan projected becomes workable, 
the engineer will at last be given the recog- 
nition due him for his public-spirited, though 
hitherto too modest, service. 


The president of the American Institute of 
Mining and Metallurgical Engineers said in 
his inaugural address a short time ago: “We 
have in this country probably one hundred 
thousand professional engineers. The events 
of the past few years have greatly stirred 
their interest in national problems.”’ 


L. K. Sherman, the head of the United 
States Housing Corporation, said: ‘It is 
estimated that more than 25 per cent of all 
the engineers are engaged in some sort of 
public service work. It is natural that it 
should be so. The engineers’ field embraces 
the activities which must be entered into by 
large corporations either public or private. 


‘There are more engineers as employees of 
the public—-municipal, state or national 
than employees from all the other professions. 
The number of the engineering profession in 
public service who may be classed as officials, 
representative or executives is, however, dis- 
proportionately small, not only to the number 
of engineer employees, but also in comparison 
with the number of public officials from the 
ranks of law, medicine or business. 


“Obviously, this is not right for either the 
interests of the engineer employees, the engi- 
neering profession, or the public. 


“Why are there not more engineers as pub- 


lic officials» The engineer to-day has the 


esteem, respect, and good will of the public. 
That is one of the points secured by technical 
societies and engineering colleges. ; 


‘The fault is with the engineers themselves, 
that they are subordinates, as a rule, in the 
management of public affairs. First, it is due 
to the engineers’ training, which deals with 
things and not with men. Second, it is due to 
the engineer's conservatism or reluctance in 
matters which he deems outside of the strictly 
technical field of engineering.”’ 


The American people need successful engi- 
neers in public office, along with successful 
business men and manufacturers, as, we called 
to your attention in our recent editorial: “Not 
Politics-But Common Sense.”’ +* #* &Wigay.., 


The American people need engineers to take 
active interest in the great national problems. 


The Engineers need the American people to 
take an interest in THEM-—-a human, urging 
interest. 


It was to bring about the satisfying of this 
mutual need that the Federation was first 
proposed. 


It is with great pride that the American 
Machinist can point to the fact that the first 
meeting of the American Society of Mech- 
anical Engineers was held in our office, and we 
are proud to point to the fact that the Ameri- 
can Society of Mechanical Engineers was far- 
sighted enough to send delegates to the great 
Federation Conference, who were instructed 
for it and empowered to act. 


We are for the Federation and shall 
push for its success with all the force and 
energy of the ‘‘American Machinist,”’ 
and with us is the tremendous power of 
the entire McGraw-Hill organization. 
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delegates repre- 
societies of the 
June 


HE Organizing Conference of 
senting some sixty engineering 
United States, met in Washington, D. C 

3 and 4, 1920, and adopted the following resolutions: 

Resolved, That it is the sense of this conference that an 
organization be created to further the public welfare where 
technical knowledge and engineering experience are involved, 
and to consider and act upon matters of common concern 
to*the engineering and allied technical professions and 

Resolved, That it is the sense of the conference that the 
proper organization should be an organization of societies 
and affiliations and not of individuals 

As a starter these resolutions were adopted by 119 
affirmative votes, representing 52 societies out of the 
57 present, tive not voting and no negative votes being 
cast. 

The significance of this great conference of engineer- 
ing is, of course, that extremely valuable 
potential forces for public good, which have been 
functioning separately as engineering forces have begun 
to be organized into one powerful body, which, by the 
nature of its existence, is pledged to be an active force 
for the public good. There is intended to be, then, one 
federation of societies whose prestige, qualifications 
and records are beyond question, the societies them- 
selves composed of men belonging to a profession, the 
activities of which demand as a prerequisite, honesty 
of purpose and of fact. These forces, added to those 
of existent constructive bodies should react forcefully 
to the benefit of the public and themselves. 

The motive of the organization is best shown by 
quoting from the opening address of Richard L. 
Humphrey, the spirit of which prevailed throughout 
the session: “I believe that the keynote of this confer- 
ence could be properly expressed by the word ‘service’ ; 
we desire, first, to serve the country, and second, to 


societies 


serve the societies and organizations of which we are 
the representatives. One cannot contemplate service, 
which means giving—not receiving—with any feeling 
that it is actuated by selfish motives, but rather is it 
the giving of our best. I am supremely con- 
fident that a body of men of the high order of intel- 
ligence that is here represented, cannot fail. I am 
confident that there will be laid at this conference the 
cornerstone of the united engineering and allied tech- 


nical professions that will deal] with. public affairs of 
where engineering experience 
involved, and that will 


i non-technical character 


the citv, state and nation, 
knowledge 


and technical are 
take action on other matters of 
which are of common concern.” 

A brief which the 
present conference will show that the idea of one rep- 


of engineering bodies is not 


history of affairs have led up to 
resentative organization 
new and that they natural 
which the leaders in what will be the member-societies, 
organization is not only 


were and logical steps by) 


become convinced that such an 


desirable, but extremely advisable for the good of the 
country. 
The American Society of Civil Engineers, the first 
the so-called founder-societies, was organized in 
1852 Later the American Institute of Mining and 
Metallurgical Engineers, the American Society of 


the American Institute of Elec- 


Mechanical Ens 


rineers, 
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trical Engineers, the American Society for Testing 
Materials, the American Railway Engineering Asso- 
ciation and other national societies were founded, their 


activities being briefly technical. There stil] later 
developed, over the country, engineering clubs and 
societies and state and regional organizations, con- 


cerned with strictly engineering work, and each society, 
as a rule, acting independently of any other. 

The for a combination of the forces of the 
societies to present a solid front became self-evident 
and resulted in the formation of Engineering Council, 
representative of the four founder-societies. A _ step 
further was the appointment by the American Society 
Engineers in 1918, of a Committee on 
Development to make a survey of the scope of the 
society and its relations to other societies. Similar 
Committees were appointed by the American Society 
of Mechanical Engineers, the American Institute of 
Electrical. Engineers and the American Institute of 
Mining and Metallurgical Engineers. These Commit- 
tees met in joint conference and organized the Joint 
Conference Committee, with the object of determining 
in what manner these four societies could co-operate 
on non-technical or welfare work affecting the relations 
of the engineer to, and his service in, public affairs. 

The result of the investigations of this Committee 
and of its reports to its societies was the call for a 
conference of representatives of national, local, state 
and regional engineering organizations of this country, 
for the purpose of bringing into existence a compre- 
hensive organization such as has been developed in the 
Federated American Engineering Societies. 

The work of fostering the Federation, until it 
be made an active organization was intrusted to 
Engineering Council, upon their request. 

The Conference adopted resolutions covering the fol- 


need 


of Chemical 


can 
the 


lowing subiects: 

1. Urging the payment of adequate salaries for the 
technical institutions 
voung engineering 


our 
trained 


teachers of engineering in 
in order that adequately 
talent may be made regularly available. 

2. Advocating the immediate adoption of approvriate 
measures to give effect to the recommendations made 
to Congress by the Commission which recently reported 
upon a more adequate salary schedule for the engi- 
neering and other technical services of the Federal Gov- 
ernment. 

3. Indorsing the bill which has for some time been 
under consideration by Congress for the creation of 
a Department of Public Works. 

4. Expressing the appreciation of the Organization 
Conference for the valuable work of the Engineering 
Council, especially its offers of assistance in making 
effective and operative the newly devised plan of organi- 
zation; and exnressing thanks to the Washington 
Society of Engineers and the Cosmos Club for their 
courtesy and assistance afforded during the sessions of 
the Conference. 

The constitution and by-laws which follow, are still 
to be ratified by the societies expecting to become 
members, except for the A. S. M. E. and the A. I. E. E. 
The former society sent delegates empowered to ratif) 
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Organization Chart lhe Federated American Engineering Societies 
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/ Amn. Soc. \ 
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Pa 


Amn. Inst. 
Min. & Met. 


\ Engrs. 


\ sock Engrs. 


Elec. Engrs. 





\ 


The representatives of 
the group of National 
Societies on the Executive 
Board are to be elected or 
appointed or designated 
by the National Societies 
in any way upon which 
these societies may agree 
among themselves. 


/ 
\ Colo. Soc. of 


Amn. Soc. se) 
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STATE,REGIONAL AND LOCAL (c) 


rill 





Western Soc. 


of Engrs. 






Engrs. 


~ 
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NATIONAL ENGINEERING COUNCIL 
composed of delegates 
elected by the constituent societies on the 
basis of membership’ 
Holding an annual convention 
Having a president, 
four vice presidents (a) 
and a treasurer | 





N. E. Water 














EXECUTIVE BOARD 
30 members 

(a) The National officers 
(b) Representatives of 

the National Societies 

Representatives of 24' 
(c) the State,Regional 

and local societies 








EXECUTIVE OFFICER 
Appointed by Executive Board 
acts as Secretary to both the Board and the 
National Council 


*Representation in the National Council is on the basis of one delegate for 100 to 1000 
members and one additional delegate for each additional 1000 or major fraction thereof 
for national and other societies alike; no society to have more than 20 delegates 


*Representation on the Executive Board is so divided that the representation of the 
group of national! societies (b) bears the same ratio to the representation of the group 
of state, regional and local societies (c) that the combined representation of the national 
societies in the Council bears to that of the other societies. 


Soc. of Engrs. \ 
of Eastern ! 


N. ¥. 










Boston Soc. 
Civil Engrs. } 


ae 





Cleveland 
Engrg. Soc. 






Detroit Engrg. 
Soc. 






Engrs.’ Club 
of Phila. 









Engrg. Soc. of 
Buffalo 






San Francisco 
Joint Council 
of Engrg. Soc. 







The representatives of the 
group of state, regional 
and local societies on the 
Executive Board to be 
elected by districts, the 
boundaries of which are 
so prescribed as to take 
account of both member- 
ship and area. 


State, regional or local societies may be composed of a number of affiliated societies, sections, clubs, etc., but in the 
determination of their representation no count shall be taken of any organization which is represented individually or 


through ancther local, state or regional organization or affiliation. 


The societies diagrammed are simply chosen as typical. 





Not all of those shown have indicated 


their intentions of joining the federation, and not all of those taking part in the organizing con- 


ference are included in the diagram. 
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and they went on record with their approval before 
the conference. This was followed later by the 
A. I. E. E., acting through Calvert Townley. Forty-nine 
societies voted in favor of the constitution and by-laws 
and eight societies with representatives present, did 


not vote. Ten societies were absent. 


THE CONSTITUTION 
Art. I. NAME 
The name of this organization shall be The Federated 
American Engineering Societies. 


Art. Il. OBJECT 


Service to others is the expression of the highest motive 
to which men can respond, and duty to contribute to the 


public welfare demands the best efforts that men can put 
forth, therefore, it shall be the object of this organization 
to further the interests of the public through the use of 
technical knowledge and engineering experience, and to 
consider and act upon matters common to the engineering 
and allied technical professions. 

ArT. III. MEMBERSHIP 

Sec. 1. The membership shall consist of 
national, local, state and regional engineering and allied 
technical organizations and affiliations, classified as follows: 

(1) National engineering allied technical organ- 
izations. 

(2) Local, state, or regional engineering or allied tech- 
nical organizations other than local associations, sections, 
branches or chapters of national organizations. 

(3) Affiliations consisting of any one, or a combination, 
of the following constituents: 

(a) Local sections or associations of 
tional organizations included under (1). 

(b) Local engineering or allied technical 
clubs, not of national scope. 

(c) Local engineers and members of allied technical pro- 

their associates 

Sec. 2. Qualifications: The qualifications for 
ship shall be as provided in the By-Laws. 

Sec. 3. A pplication for Membe rship: Application for 
membership shall be made in the form and manner pre- 
scribed in the By-Laws. 

Sec. 4. Termination of Membership: The membership of 
any constituent organization may be terminated by it or by 
the Council ir ‘he manner provided in the By-Laws. 


ART 

Sec. 1 American Engineering Council. The management 
of this organization shall be vested in a body to be known 
as the “American Engineering Council,” and its Executive 
Board. 

Sec. 2. Functions. The American Engineering Council 
shall consist of representatives of Member-Societies selected 
as hereinafter provided. This Council shall co-ordinate the 
activities of state councils and of local affiliations whenever 
these activities are of national or general importance or 
may affect the general interests of engineers. 

Sec. 3. Representation. Each National, local, state or 
regional organization, or affiliation shall be entitled to one 
representative cn the Council for a membership of from 
100 to 1,000 inclusive, and one additional representative for 
every additional 1,000 members or major fraction thereof; 
provided that in the determination of the representation of 
local, state cr rezional organizations or affiliations no count 
shall be taken of any organization which is represented 
individually or through another local, state or regional 
organization or affiliation; and, provided further, that no 
organization shall have more than 20 representatives on the 
Council. 

Sec. 4. Selection of Representatives. Representatives on 
the Council shall be selected as stipulated in the By-Laws. 

Sec. 5. Meetings. The Council shall hold an annual meet- 
ing. Other meetings may be called by the Executive Board 
and shall be called by it upon the written request of 25 
representatives on the Council. 

Sec. 6. Officers. The elected officers of the Council shall 
consist of a President, to hold office for two years, and who 


Scope. 


and 


members of na- 


societies or 


fessions and 
member- 


IV. MANAGEMENT 
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shall be ineligible to re-election, four Vice-Presidents, t 
hold office for two years, two to be elected every year, ani! 
a Treasurer, to hold office for one year. These officers sha! 
be elected by a letter ballot of the Representatives on th 
Council as provided in the By-Laws. There shall be : 

Executive Officer who shall also De Secretary appointed b 
and holding office during the pleasure of the Execut \ 

Board. He shall not be a member of the Executive Boar! 
but may be a representative on the Council. 

Sec. 7. Executive Board; Functions. There shall be an 
Executive Board of thirty members of the Council cor 
stituted as hereinafter provided and charged with conduct- 
ing the business of the organization under the direction o 
the Council. 

Sec. 8. Membership. The Executive Board shall consist 
of thirty members, of whom six shall be the officers elected 
by the Council and twenty-four shall be selected, a part by 
the national societies, and the remainder by the local, state 
or regional organizations or affiliations according to dis 
tricts, as provided in the By-Laws; provided, that the num 
ber of representatives of the national societies shall bear as 
nearly as may be the same ratio to the number of repre 
sentatives of local, state and regional organizations or 
affiliations as the number of representatives of the national! 
societies bears to the number of representatives of the local 
state and regional organizations or affiliations. 

Sec. 9. Electoral Districts. For the purpose of facilitat- 
ing the selection of the district members on the Executive 
Board, the Council shall divide the country into districts as 
provided in the By-Law:, based upon an equitable represen- 
tation, having regard to both its membership and area. 

Sec. 10. Officers. The President and Secretary of the 
American Engineering Council shall be respectively the 
Chairman, and the Secretary of the Executive Board. There 
shall be two Vice-Chairmen elected by the Board from its 
members. 


ART. V. 


Vacancies in the offices of the President, the Vice-Presi- 
dents, the Treasurer and in the Executive Board and among 
the representatives on the Council, shall be filled as soon as 
feasible, by the agencies originally selecting the incumbents. 
Officers and delegates thus chosen shall serve for the un- 
expired terms. 


UNEXPIRED TERMS 


Art. VI. 


Sec. 1. Funds for the use of the organization shall be 
contributed as follows: 

(a) Each national society represented on the American 
Engineering Council shall contribute annually one dollar 
and fifty cents ($1.50) per member. 

(b) Each local, state or regional organization or affilia- 
tion represented on the Council shall contribute annuall, 
one dollar ($1.00) per member. 

No portion of such funds shall be applied to the use of 
local affiliations or state councils. 

Sec. 2. The American Engineering Council may receive 
and administer gifts, bequests or other contributions for 
carrying out the purposes of the organization. 


ArT. VII. LocaL AFFILIATIONS 

Sec. i. Object. The American Engineering Council shall 
encourage the formation of local affiliations, to consider 
matters of local public welfare with which the engineering 
and allied technical professions are concerned, as well as 
other matters of common interest to these professions, in 
order that there may be united action and that suggestions 
and advice may be offered to the Council. 

Sec. 2. Constitution. Each local affiliation desiring mem- 
bership in this organization shall submit its Constitution 
and By-Laws and all subsequent amendments thereto to the 
Executive Board of the Council for approval of such portion 
thereof as may affect its eligibility, or its relation to the 
work of the Council. 


ArT. VIII. State Councits 
Sec. 1. Object. State Councils, consisting of represen- 
tatives of local affiliations within the state or otherwis« 
representative of the majority of engineers and members 
of allied technical professions in the state, if members of 
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this organization shall consider state matters of public wel- 
fare with which the engineering and allied technical profes- 
sions are concerned, as well as other matters of common 
interest to these professions in order that there may be 
united action in state affairs. 

Sec. 2. Constitution. Each state council desiring mem- 
bership in this organization shall submit its Constitution 
and By-Laws and all subsequent modifications thereto to the 
Executive Board of the Council for approval of such portion 
thereof as may affect its eligibility, or its relation to the 
work of the Council. 


Art. IX. DEEIMITATION OF AUTHORITY 


Local affiliations, state councils and the American Engi- 
neering Council, shall deal with local, state and national 
matters respectively, and they shall be autonomous with 
respect thereto. It shall, however, be the duty of the Amer- 
ican Engineering Council to interest itself in the activities 
of local affiliations and state councils if such activities are 
of national scope, or affect the general interest of the engi- 
neering and allied technical professions; provided, that 
nothing herein stated shall be construed as preventing the 
discussion by any local affiliation or state council or by the 
American Engineering Council of any matters of interest 
to engineers and members of allied technical professions, or 
action by the said Council on local or state matters where no 
local affiliation or state council exists. 


ArT. X. PUBLICITY 


This organization shall stand for the principle of publicity 
and open meetings under such regulations as may be pro- 
vided for in the By-Laws. 


ArT. XI. 


See. 1. An amendment to this constitution may be pro- 
posed by the Executive Board. 

Sec. 2. An amendment may be proposed in writing, by at 
least 25 representatives on the American Engineering Coun- 
cil; such amendment shall be considered first by the Execu- 
tive Board, which may approve, disapprove or formulate a 
modified or alternative amendment, report of which action 
shall accompany the original proposal to this organization. 

Sec. 3. Any amendment proposed as provided in Sections 
1 and 2 shall be considered at a meeting of the American 
Engineering Council and shall be submitted to its members 
at least 90 days in advance of such meeting. At this meet- 
ing, provided a majority of the representatives are present, 
the amendment may be rejected, or ordered submitted to the 
members of the Council for letter ballot within 30 days there- 
after, with such modifications as may be adopted by a 
majority of those present. The amendment shall fail of 
adoption if one-third of the votes cast are in the negative. 


AMENDMENTS 


THE BY-LAWS 


CuHap. I. MEMBERSHIP 

Sec. 1. Qualifcations. Any society or organization of 
the engineering or allied technical professions, is eligible 
for membership, the chief object of which is the advance- 
ment of the knowledge and practice of engineering or the 
application of allied sciences, and which is not organized for 
commercial purposes. 

Sec. 2. Admission. The Executive Board shall submit 
each application made to it on its prescribed form, to a 
letter ballot of the American Engineering Council, accom- 
panied by a statement of its findings as to eligibility and 
the number of representatives to which the applicant would 
be entitled. The applicant shall be admitted by a majority 
vote of the Council provided that not more than 25 per cent 
of the members of the Council shall vote in the negative. 

Sec. 3. Termine:ion of Membership. Any member so- 
ciety may terminate its membership on June 30 or Decem- 
ber 31 or any year by at least three months’ written notice 
to the Secretary; and, provided, the financial obligations of 
such organization are discharged to the said June 30 or 
December 31, respectively. 

On complaint brought by any three members of the Coun- 
cil, and transmitted in writing to the Secretary of the Ex- 
ecutive Board, alleging reasons why the nembership of any 
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member society should be terminated, the Committee on 

Membership and Representatives of the Executive Board 

shall investigate said charges, inform itself of all matters 

pertaining thereto, and report its findings to the Executive 

Board. The latter may dismiss the proceedings or make 

recommendations to the Council. The Council, by a two- 

thirds vote of those present at a meeting, may dismiss the 
proceedings or order a letter ballot; when the latter is 
taken, a two-thirds vote of the Council shall be necessary 
to terminate the membership. 

Cuap. II, 

Sec. 1. Terms of Representatives. Representatives on 
the American Engineering Council shall serve for two years; 
provided, that after the first election, where there is more 
than one representative from one organization, approxi- 
mately half shall be elected each year. 

Sec. 2. Announcement of Representatives. Each organ- 
ization represented shall send to the Secretary of the Coun- 
cil on or before August 15th of each year the names of its 
Representatives who are to serve for the term beginning 
January first following. 

Sec. 3. Votes of Representatives. Representatives on 
the Council and on the Executive Board shall each have one 
vote on these bodies. 

Sec. 4. Meetings. 1. At all meetings of the 
Council the order of business shall be as follows: 
a. Roll call of Representatives 

b. Approval of minutes of last meeting 
c. Report of Secretary 

d. Report of Treasurer 

e. Report of President 

f. Report of Executive Committee 

g. Report of other committees 

h. Unfinished business 

i. Special business 

j. New business 

2. Rules of Order. Unless otherwise provided, Rob- 
ert’s Rules of Order shall govern the procedure of al 
meetings of the Council. 

3. Quorum. A majority of all of the representatives 
of the Council shall constitute a quorum for all of iis 
meetings. 

Sec. 5. Nomination and Election of Officers. 1. The 
Secretary shall send to each member of the Council at least 
90 days in advance of the Annual Meeting nomination 
blanks for offices to be filled at that meeting. Nominations 
received within 30 days shall be canvassed by the tellers 
appointed by the Executive Board and reported to them to 
the Board. The Board shall place upon the ballot the names 
of the three candidates receiving the highest number of 
votes. 


MANAGEMENT 


National 
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2. The Secretary shall mail to each member of the 
Council, at least 30 days before the Annual Meeting a 
ballot containing the names of the nominees for each 
office. 

3. Ballots received before 7 a.m. of the first day of 
the Annual Meeting shall be canvassed by tellers 
appointed by the Executive Board, and the result cer 
tified to the President of the Council, who shall an 
nounce the result of the election at the Annual Meet- 
ing. A plurality of votes shall elect; in case of a tie 
vote the Annual Meeting shall select immediately be 
tween the tied candidates by ballot. 

Sec. 6. Duties of Officers. 1. The terms of all officers 
elected at an Annual Meeting of the Council shall commence 
on the adjournment of such meeting. 

2. The officers shall have the usual duties pertaining 
to their respective offices, except as may be otherwise 
provided in the Constitution and By-Laws. 

3. It shall be the duty of the President to represent 
the Council on any formal occasion. 

4. The Vice-President, in the order of seniority 
of election and age, shall, in the absence or disability of 
the President, discharge his duties. 

5. The Treasurer shall receive all moneys and de 
posit same in the name of the Council, with a bank or 
trust company approved by it. He shall invest all 
funds not needed for current disbursements as ordered 
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by the Executive Board. He shall pay all bills covering 
expenditures authorized by the budget or the Executive 
Board, by checks countersigned by the Chairman of the 
Finance Committee or some other member thereof. He 
shall make an annual report and such other reports as 
may be prescribed by the Executive Board. He shall 
give a bond at the expense of the Council, in amount 
and with surety satisfactory to the Executive Board. 

6. The Executive Officer shall be appointed and his 
compensation fixed annually by the Executive Board 
and shall hold office during its pleasure. He shall be 
the Secretary of the Council and of its Executive Board. 
He shall manage the busineess of the Council under the 
direction of the Executive Board, and perform such 
duties as may be assigned to him by the Council or the 
Executive Board. He shall be the custodian of the 
property of the Council. He shall collect all moneys 
due the Council and transfer them to the custody of the 
Treasurer. He shall scrutinize all expenditures and use 
his best endeavors to secure economy in the administra- 
tion of the business of the Council. He shall certify to 
the accuracy of all bills or vouchers on which money is 
to be paid. He shall give a bond at the expense of the 
council in amount and with surety satisfactory to the 
Board. He shall pay the current expenses of the 
office and fer this purpose shall have at his disposal a 
suitable sum of money to be fixed by the Board, which 
amount shall be periodically replenished under the 
authority of the Finance Committee upon the represen- 
tation of an account of disbursements in the form re- 
quired by it. He shall mail to the member-societies 
bills for their annual contribution 30 days prior to the 
beginning of the fiscal year. He shall perform such 
other duties as may from time to time be assigned to 
him by the Council or the Executive Board. 

Sec. 7. Selection of Executive Board. 1. The Secretary 
shall submit to the Executive Board, at its September meet- 
ing, a list of Member-Societies in good standing with their 
respective memberships. 

2. The Executive Board shall thereupon determine 
the number of its members for the next ensuing admin- 
istration year to be selected by national societies, and 
by the Representatives of the local, state or regional 
organizations or affiliations, such members to be pro- 
portioned as near as may be, to their respective mem- 
berships in good standing, and it shall prescribe the 
boundaries of each district. 

3. The Secretary, within two weeks after the Sep- 
tember meeting of the Executive Board, shall mail to 
the proper officer of each member-society a copy of his 
report on membership and the Board’s action with re- 
spect to membership of the Board and its delimitation 
of districts. 

Sec. 8 Duties of Executive Board. 1. The Executive 
Board shall organize within 30 days after the adjournment 
of the annual meeting of the Council. 

2. It shall hold regular monthly meetings except 
during July and August. The regular meeting shall 
be held on the second Monday of each month except 
that a regular monthly meeting shall be held in con- 
nection with the meeting of the Council. 

3. Special meetings may be called at the discretion 
of the President and shall be called at the written 
request of five members of the Executive Board. 

1. The Secretary shall mail the notices of each 
regular meeting at least 15 days in advance thereof, 
and shall mail notices of each special meeting, stating 
its purpose at least ten days or telegraph six days in 
advance of the date. No business, other than that for 
which it has been called, shall be transacted at a special 
meeting. 

5. A quorum for all meetings of the Executive Board 
shall be fifteen members. 

6. The Executive Board, unless otherwise provided, 
shall appoint all special committees of the Council and 
of the Executive Board. The membership of such com- 
mittees may be drawn from the membership of the 
Council or of the member societies. 
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7. The Executive Board shall, whenever practicable, 
provide for the whole or a part of the expenses of rep- 
resentatives attending meetings of the Council and of 
the Executive Board. 

Sec. 9. Appointment of Committees. 1. The following 
Committees shall be appointed for the membership of the 
Board annually by the incoming president with the approval 
of the Executive Board, each member to serve one year, or 
until his successor is appointed: 

a. On procedure. 

b. On Censtitution and By-Laws. 

ce. On Publicity and Publications. 

d. On Membership and Representation. 
e. On Finance. 

f. On Public Affairs. 

Sec. 10. Duties of Committees. 1. The Committee on 
Procedure shall act for the Executive Board in the interim 
between its meetings, and shall perform such other duties 
as may be assigned to it. 

2. The Committee on Constitution and By-Laws shall 
report on all proposed amendments referred to it by 
the Executive Board, together with any modifications it 
may deem desirable. 

3. The Committee on Publicity and Publications 
shall, when so requested, prepare all public statements 
and shall have the direction of publications of the 
Council. 

4. The Committee on Membership and Representa- 
tion shall report to the Executive Board on eligibility 
of each applicant for membership and the number of 
representatives to which it would be entitled. It shall 
review and report at least 90 days before each regular 
meeting of the Council, the number of representatives 
to which each member-society is entitled. It shall 
review the existing electoral districts and report 
thereon to the Executive Board, at least once every two 
years. It shall report on all questions regarding regis- 
tration and credentials of representatives on the 
Council. 

5. The Finance Committee shall have supervision of 
the finances of the organization. It shall report an 
annual budget to the Executive Chairman or some other 
member of the committee shall countersign all checks 
for the payment of money. 

6. The Committee on Public Affairs shall report tc 
the Executive Board on all public affairs with which the 
Engineer is concerned or which affect the relation of 
the Engineer to the Public. 

7. Special Committees shall report to the Executive 
Board. 

CuapP. III. FuNpDs 

Sec. 1. Fiscal Year. 1. The fiscal year shall begin on 
the first day of January of each year. 

2. The contributions of each member-society shall 
be payable in advance in semi-annual payments, on the 
first day of January and July of each year, and shall 
be based upon a certified statement of its membership 
as of January first. 

3. A member-society failing to pay its semi-annual 
contribution within six months after it is due shall be 
suspended or dropped from membership at the discre- 
tion of the Executive Board. 

4. Funds shall be disbursed, as authorized by the 
budget or the Executive Board, by checks signed by the 
Treasurer and countersigned by the Chairman or some 
member of the Finance Committee. 


Cuap. IV. 


Sec. 1. Publicity. The privilege of attendance of all 
meetings of the American Engineering Council, of the 
Executive Board and committees, when not in executive 


session, shall be extended to any proper person, but this 
privilege does not extend the right to speak or vote. Any 
proper person shall have the right to inspect and make 
true copies of the record of all meetings of the Council, 
executive board and committees. 

Sec. 2. The committee on publicity and publications may 
employ a publicity secretary whose duty under the direction 
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of the executive board shall be to prepare and supply to 
the engineering, technical and general press news from the 
Federated American Engineering Societies, and of the engi- 
neering world, and to co-operate with the editors of engineer- 
ing and technical publications in disseminating information 
in regard to this organization and its activities. The com- 
mittee on publicity and publications may appoint a co- 
operating board of engineering editors to counsel or assist 
in any or all of its activities. 


CHAP. V. AMENDMENTS 


Sec. 1. An amendment to these By-Laws may be pro- 
posed by any representative of the American Engineering 
Council or of the Executive Board. The latter shall consider 
all proposed amendments and mail a copy of such amend- 
ments together with its report thereon to each representa- 
tive on the Council at least 60 days prior to the date of a 
regular meeting. 

Sec. 2. These By-Laws may be amended by an affirma- 
tive two-thirds vote of all representatives on the Council 
present at a regular meeting thereof, provided that the 
proposed amendment shall have been mailed to each repre- 
sentative at least 30 days in advance of such meeting. 

Sec. 3. Sections 2, 4 (paragraph 1), 5, 6 (paragraphs 3, 
4, 5 and 6), 7 and 10, of Chapter II, of these By-Laws, and 
any By-Laws adopted subsequent to 
may be amended by a vote of three-fourths of the members 
of the Executive Board at any regular meeting; provided 
that the proposed amendment shall have been presented in 
writing at a previous regular meeting of the Board. 








List OF ORGANIZATIONS PRESENT 


Association of Engineers, Chicago, IIl. 
Association of Petroleum Geologists, 


American 

American 
Okla. 

American Ceramic Society, Alfred, N. Y. 

American Electric Railway Engineering 
New York City. 

American Electrochemical Society, South Bethlehem, Pa. 


Norma, 


Association, 


American Institute of Electrical Engineers, New York 
City. 
American Institute of Mining and Metallurgical Engi- 


neers, New York City. 
American Railway Engineering Association, Chicago, IIl. 
American Society of Agricultural Engineers, Columbus, 
Ohio. 
American Society of Civil Engineers, New York City. 
American Society of Mechanical Engineers, New York. 
American Society of Naval Architects and Marine Engi- 
neers, Washington, D. C. 
American Society of Refrigerating Engineers, New York 
City. 
American Society for Testing Materials, Philadelphia, Pa. 


Opening Address at the 


By RICHARD 


ESTEEM it a high honor, as well as a privilege, as 
chairman of the Juvint Conference Committee, to call 
this Organizing Conference to order. 

We are met to consider some of the most important 
questions that have ever confronted the engineering 
and allied technical professions in this country; the 
results of our deliberations will have a far-reaching 
effect. We must decide whether there shall be formed a 
comprehensive organization that can speak for these 
professions in public affairs where technical knowledge 
and engineering experience are involved, as well as on 
other matters that are also of common interest—or, 
whether our respective societies shall,. as’ heretofore, 
pursue their separate ways and only occasionally 
co-operate in matters of common concern. 
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American Society of Heating and Ventilating Engineers, 
New York City. 

American Waterworks Association, New York City. 

Associated Engineering Societies of St. Louis, St. Louis, 
Mo. 

Association of Railroad Engineers, Chicago, Il. 

Boston Society of Civil Engineers, Boston, Mass. 

Brooklyn Engineers Club, Brooklyn, N. Y. 

Cleveland Engineering Society, Cleveland, Ohio. 

Colorado Society of Engineers, Denver, Colo. 

Duluth Engineers Club, Duluth, Minn. 

Engineers Club of Baltimore, Baltimore, Md. 

Engineers’ and Architects’ Club of Louisville, 
ville, Ky. 

Engineers’ Club of Philadelphia, Philadelphia, Pa. 

Engineering Society of Eastern New York, Troy, N. Y 

Engineering Society of Buffalo, Buffalo, N. Y. 

Engineers’ Society of Pennsylvania, Harrisburg, Pa. 

Engineers’ Society of Western Pennsylvania, Pittsburgh, 
Pa. 

Florida Engineering Society, Gainsville, Fla. 

Grand Rapids Engineering Society, Grand Rapids, Mich. 

Illuminating Engineering Society, New York City. 

Indiana Engineering Society, Indianapolis, Ind. 

Institute of Radio Engineers, College of the 
New York. 

Iowa Engineering Society, Iowa City, Ia. 

Kansas Engineering Society, Topeka, Kan. 

Los Angeles Joint Technical Society, Los Angeles, Cal 

Mohawk Valley Engineers’ Club, Utica, N. Y. 

National Fire Protection Association, Boston, Mass. 

Nashville Engineering Association, Nashville, Tenn. 

Northeastern Water Works Association, Boston, Mass. 

Oregon Technical Council, Portland, Oregon. 

Providence Engineering Society, Providence, R. I. 

San Francisco Joint Council of Engineering Societies, 
San Francisco, Cal. 

Scientific Club, Indianapolis, Ind. 

Society of Automotive Engineers, New York City. 

Society of Industrial Engineers, Chicago, Il. 

Society for Promotion of Engineering Education, Pitts 
burgh, Pa. 

Society of 
EE Cc. 

Taylor Society of New York City. 

Technical Club of Dallas, Dallas, Tex. 

Topeka Engineers’ Club, Topeka, Kan. 

Vermont Society of Engineers, Montpelier, Vt. 

Washington Society of Engineers, Washington, D. C. 

Engineers’ Club of St. Louis, St. Louis, Mo. 

Engineers’ Club of Trenton, Trenton, N. J. 

Engineering Council, New York City. 

Illinois Society of Engineers, Wheaton, III. 

Engineering Society of Akron, Akron, Ohio. 

Detroit Engineering Society, Detroit, Mich. 


Louis 


City of 


American Military Engineers, Washington, 


Organizing Conference 


.. HUMPHREY 


The problem is of national as well as of local impor- 
tance, and because of this importance, any decision 
reached should reflect the judgment of all here repre- 
sented. 

The American Society of Civil Engineers was founded 
in 1852 for “the advancement of engineering knowledge 
and practice and the maintenance of a high profes- 
sional standard among its members.” Subsequently, 
the American Institute of Mining and Metallurgical 
Engineers, the American Society of Mechanical Engi- 
neers and the American Institute of Electrical Engi- 
neers and later the American Society for Testing 
Materials and the American Railway Engineering 
Association and other national engineering 
were formed. The activities of these societies 


societies 
are 
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almost entirely technical. In addition to the numerous 
national societies that have organized to care for social 
lines of engineering and allied sciences, local engineer- 
ing societies and clubs, as well as state and regional 
engineering and allied technical organizations have been 
formed. These organizations carry on their activities, 
generally, independently of each other. 

As these organizations increased in number, it 
became evident that it was desirable to so federate 
them that there would be a representative body that 
could speak for these professions. The matter was 
under consideration prior to the war, and with its 
advent the desirability of this federation became more 
apparent. 

THE SERVICE OF ENGINEERING 


Engineering is defined “as the art of organizing and 
directing men and of controlling the forces and mate- 
rials of nature for the benefit of the human race.” 
The growth and development of this country has been 
largely a matter of engineering. The European war, 
because of the brilliant work of the engineer, brought 
the universal recognition of his importance in its suc- 
cessful prosecution; it awakened the public to a keener 
realization of the service of the engineer and awakened 
in the engineer a desire for greater service to the public 
—a desire to do his part in the successful administra- 
tion of the affairs of the nation. The engineer has, 
therefore, changed his view point from the somewhat 
narrow one of following his profession exclusively, to 
the broader one of unselfish devotion to the common 
-ause. 

This meeting marks the culmination of many years 
of efforts that have been made to bring about the 
formation of an all-inclusive organization, and these 
efforts have been crystallized during the last two years 
by the work of the Joint Conference Committee, rep- 
resenting the American Society of Civil Engineers, the 
American Institute of Mining and Metallurgical Engi- 
neers, the American Society of Mechanical Engineers 
and the American Institute of Electrical Engineers. 

An all-inclusive organization of the engineering and 
allied technical professions has been advocated for a 
long time; the need for such a comprehensive organiza- 
tion in which all the engineering and allied technical 
societies of this country could be represented has been 
apparent for many years. 


ORGANIZATION MOVEMENT 
The first step toward meeting this need was taken 
27, 1917, when the representatives of the four 
Engineering Council 
matters of common 


June 
above-named societies 
“to provide for 
concern to engineers, as well as those of public welfare 
interested, in order that 


organized 
consideration of 


in which the profession is 
united action may be possible. 

The American Society of Civil Engineers, June T8, 
1918, adopted a resolution which stated: “Sociological 


” 


and economic conditions are in a state of flux and are 
leading to new alignments of the elements of society.” 
These new conditions are affecting deeply the profes- 
sion of engineering in its service to society, in its 
varied relationships to communities and nations and in 


its internal organizations,’’-—and authorized the appoint- 


ment of a committee on development to make a broad 
survey of the functions and purposes of the society in 
order that an intelligent and effective readjustment may 
be accomplished so that the society may take its proper 
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place in the larger sphere of influence and usefulness 
now opening to the profession.” The relations of the 
society to other societies and to the profession generally 
was also included. 

This action was followed by the appointment of sim- 
ilar committees by the American Society of Mechanical 
Engineers, the American Institute of Electrical Engi- 
neers, and the American Institute of Mining and 
Metallurgical Engineers. These committees appointed 
conferees who met and organized the Joint Conference 
Committee; its purpose was to determine in what man- 
ner these four societies could co-operate on non-technical 
or welfare work affecting the relations of the engineer 
to, and his service in, public affairs. This committee 
presented a report to these societies in September, 1919: 
at the meeting held in New York, Jan. 23, 1920, the 
governing boards of these societies, the American 
Society for Testing Materials and the trustees of the 
United Engineering Society, unanimously requested the 
Joint Conference Committee to call, without delay, a 
conference of representatives of national, local, state 
and regional engineering organizations of this country, 
for the purpose of bringing into existence the com- 
prehensive organization recommended by the Joint 
Conference Committee. 

In compliance with this request the Joint Conference 
Committee issued an invitation to 110 engineering and 
allied technical organizations and societies; these rep- 
resented an aggregated membership of over 120,000, 
who, under conditions of the call, were entitled to send 
184 delegates to this organizing conference. The list 
included all societies, organizations or affiliations, not 
associations, sections, chapters or branches of national 
societies, whose chief object is the advancement of the 
knowledge and practice of engineering and the applica- 
tion of allied sciences and who are not organized for 
commercial purposes. 


CONFERENCE THOROUGHLY REPRESENTATIVE 


This conference is thoroughly representative. There 
are in attendance delegates representing over 60 per 
cent of the organizations invited. These delegates, over 
70 per cent of those who could attend under the condi- 
tions of the call, represent organizations having an 
aggregated membership of over 100,000, or 83 per cent 
of the membership of all the organizations and societies 
invited. 


This splendid response from the engineering and 
allied technical organizations of this country to the 
invitation to attend this conference, to consider the 


desirability of welding the engineers of this country, 
through their representative societies or organizations, 
into a comprehensive body for united action in non- 
technical or welfare work, is evidence that there is a 
genera! desire on the part of the engineers and allied 
technologists in this direction. 

It is believed that this is the first attempt that has 
been made to hold a conference for the purpose of dis- 
cussing the possibilities of such an organization; I think 
you will agree with me that on the evidence of this 
representative attendance the organizations represented 
look with favor on the fundamental principles involved. 

On behalf of the Joint Conference Committee and 
of the Societies which it represents I desire to thank 
vou and through you the societies and organizations 
that represent, for your co-operation in making 


this conference so successful. 


you 

















June 17, 1920 





This is an auspicious occasion and is fraught with 
great potentialities for strengthening and advancing 
the engineering and allied technical professions in this 
country. It is one of the most important gatherings 
that has ever been planned; it can be considered a suc- 
cess if harmony is its outstanding characteristic—for 
it is only through harmony that we may achieve the 
results that will ultimate in the greatest success of our 
organization. 

We are met not to discuss details but to use our best 
endeavors to reach an harmonious agreement as to 
fundamental principles. This occasion, to be properly 
utilized, must deal with the fundamental principles 
involved and leave the working out of the details of 
whatever plan that may be agreed upon to the gov- 
erning board of the new organization. 

I would suggest that this problem be approached 
with an open mind and that the discussion be on a 
broad, unselfish plane, having one object, namely, the 
good of the engineering and allied technical profes- 
sions. 

The Joint Conference Committee may perhaps be 
criticized for having unduly usurped authority or 
taken action that may not be approved by this confer- 
ence, but I think you will agree with me that it was 
necessary for somebody to undertake to complete the 
arrangements if the conference was to be a success and 
in making these arrangements the committee had, of 
necessity, to decide the many questions that arose in 
connection therewith. There was no desire on the part 
of any member of the committee, of which I have the 
honor to be the chairman, to take any action or to 
be actuated by any other motives than‘those that were 
for the best interests of the cause. Action has always 
been taken by the committee with the understanding 
that it would be subject to the approval of the confer- 
ence when it shall have organized. I bespeak for my 
colleagues, your consideration and trust that you will 
realize that they have worked zealously for the suc- 
cess of the conference, and be lenient with any sins, 
either of omission or of commission. 

It is not to be expected that a conference of this 
character, composed of delegates representing organiza- 
tions and societies of widely different activities, could 
be brought together without the expression of a very 
considerable difference of opinion as to the best means 
of accomplishing the object sought. ” 


“SERVICE’’—THE SLOGAN 


I believe that the keynote of this conference could 
be properly expressed by the word “service”; we desire 
first to serve the country, and, second, to serve the 
societies and organizations of which we are the rep- 
rensentatives. One cannot contemplate service, which 
means giving—not receiving—with any feeling that it 
is actuated by selfish motives, but, rather is it the giv- 
ing of our best. 

Ir our endeavors to work out a plan invo!ving funda- 
mentals to which we may all subscribe, let us be lenient 
in our dealings with one another and let us discuss 
questions before us in a broad way, realizing that this 
conference of itself cannot put the organization we are 
contemplating in operation—that some of those present 
must refer the matter back to those they represent for 
ratification; let us agree on a tentative plan which may 
serve as a basis of discussion and leave the working 
out of a complete plan, as to details, to the delegates 
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from those societies which agree to participate in the 
new organization. 

It is one of the outstanding characteristics of the 
engineer that he gets results. Let us, therefore, deter- 
mine that this gathering, unparalleled in this country, 
shall not adjourn without having taken a forward step 
in the formulation of a plan which will ultimate in some 
form of comprehensive organization that will repre- 
sent the solidarity of these professions. If each one 
of us will keep this object firmly before him we shall 
attain the end desired. 

Forbearance, a desire to give and take, must char- 
acterize our deliberations, because it is not otherwise 
possible to reach an harmonious agreement. The results 
of all deliberations of this character, if success, must 
be a compromise. I would commend to your most 
earnest consideration the desirability of approaching 
the matters that will come before you along these lines 
in order that the results may be eminently successful. 

I am supremely confident that a body of men of the 
high order of intelligence that is here represented, can 
not fail. I am confident that there will be laid at this 
conference, the corner-stone of the united engineering 


and allied technical professions that will deal with 
public affairs of the city, state and nation, where 
engineering experience and technical knowledge are 


involved, and that will take action on other matters of 
a non-technical character which are of common concern. 


Industry’s Need of Oil 


address before the general meeting of the 
American Iron and Steel Institute, held at the Hotel 
Commodore, New York, on May 28, 1929, George Otis 
Smith had the following to say regarding the petroleum 
situation in America today. Mr. Smith is director of 
the United States Geological Survey and has made an 
intensive study of this subject and its relation to the 
future of American industry. 

The last ten years might le called the petroleum decade. 
The world war depended upon American oil wells for motive 
power. Gushers and oil booms increased popular faith in 
an inexhaustible supply of petroleum. Domestic produc- 
tion doubled and consumption more than doubled, so that 
Mexican oil has become an absolutely necessary part of our 
supply. These ten mark a transition from over- 
supply to overdemand. 

The ever-increasing demand for gasoline and fuel oil are 
the cutstanding o1 needs, so that the question of priority 
must soon arise. With an estimate of 7 billion barrels 
in the ground and the 1920 consumption closely approach- 
ing a half billion Larrels, ths rapid pace cannot long be 
maintained. Benzol and alcohol from the coke ovens 
prom:se only enough motor fuel to meet part of the present 
increase in demand; oil from oil shales will not be labor 
cheap like the petroleum row flowing from the wells. Re- 
gard for the future forces us both to plan to use less oil 
and to import more. 

Some restriction in gasoline consumption must soon come; 
fuel oil in locomotives and stationary steam plants must 
give way to the demand for this fuel by the Navy and 
United States merchant marine, which alone this year 
require one-third of the output of fuel oil. Oil as a power- 
saver has a unique function and the demand for lubricating 
oil must continue to the use of machinery 
increases. 

Pioneering for oil in foreign countries by American capi- 
tal will not only help secure the needed oil but will also 
furnish markets for American manufacturers, especially 
of steel products. Planning for the future needs to include 
more attention to supplies of raw materials to insure the 
country’s industrial life. 
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Sanford Centerless Grinding Machine 

The Model B centerless grinding machine illustrated 
is manufactured by the F. C. Sanford Manufacturing 
Co., Bridgeport, Conn., and sold by Russell, Holbrook 
& Henderson, Inc., 30 Church St., New York. The 
B model is of improved design and much heavier than 
the machine described in Vol. 52, No. 13 of the American 
Machinist. The bearings located at both sides of the 
driving pulley are of manganese bronze, tapered and 
fitted into cast-iron sleeves, and have provision for 
quick adjustment for wear. The grinding wheel is 20 x 


4 in. in size and is carried on a high-carbon heat- 
treated steel shaft 3} in. in diameter. The feed wheel 


runs at 48 r.p.m., is 10 x 4 in. in size and is supported 
at both sides. 

The machine shown is intended for straight cylin- 
drical work only and has a capacity for work rang- 
ing from to 6 in. in diameter, and lengths up to 20 
in. Where work is to be handled in large quantities 
the best results are said to be obtained by using a series 
of two or more machines connected by automatic feeds 
or gravity chutes. With such an arrangement the work 
is reduced each machine and finally 
finished without changing the wheel adjustment. Where 
is necessary to pass the 


successively by 


one machine only is used it 


work through two or more times according to the 
amount of stock to be removed. Floor space, 48 x 68 
in.; net weight, 2,200 lb.; crated, 2,500 Ib. 
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. GRINDING MACHINE 


CENTERLESS 


Descriptions of shop equipment in this section constitute 
| editorial service for which there is no charge. To be 
| eligible for presentation, the article must not have been 
on the market more than six months and must not have 
| been advertised in this or any previous issue. 
the news character of these descriptions it will be impos- 
sible to submit them to the manufacturer for approval. 
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K-G Model M Welding and 


Cutting Torches 
The oxy-acetylene torches illustrated are a recent 
development of the K-G Welding & Cutting Co., 556 
West 34th St., New York City. The heads, tips and 






































TORCHES 


K-G MODEL. M WELDING AND CUTTING 
nuts that are exposed to the heat are made of Monel 
metal. The claims made for the torches are low upkeep 
and long life due to the high melting point and heat 
conductivity of the metal. The heat-resisting qualities 
of the tip are said to permit continuous work in certain 
cases without stopping to cool the torch before the 
weld is completed; also that the joints are not likely 
to from overheat and cause a flash back when 
workin; in corners and pockets. 


locsen 


Coulter Automatic Multiple-Spindle 
Profiling Machine 


chine possessing unusual possibilities for the 
rap. production of irregular contours, and especially 
adaptable to the manufacture of automobile engines and 
parts, is the multiple-spindle profiling machine illus- 
trated in Figs. 1 and 2. It is made by the Automatic 
Machine Co., Bridgeport, Conn. 

Though the machine shown has six spindles, it may 
have any number than six) that may be 
adapted to the work in hand, and the distance between 
centers of the spindles may be anything within the 
limits of the head casting; this piece only being changed 
to accomodate two, three, four or six spindles. 

The spindles are driven through the medium of bronze 
helical gears meshing into a single helical gear of steel, 
keyed to the driving shaft and long enough to cover 
the full width of the head, including its extreme travel 
in both directions, 


(less best 

































June 17, 1920 





Get Increased Producfion—With Improved Machinery 

















FIG. 1. SIX-SPINDLE AUTOMATIC PROFILING 


MACHINE 


The movement of the head is obtained from the cam 
seen to the right; the cam roller being attached to the 
swinging arm, and the movement transmitted through 
the adjustable block and yoke. This adjustment pro- 
vides compensation for wear and for grinding of cutters. 
A movement, similar in every respect, is located in 
the lower part of the column, and moves the table of 
the machine in and out from the column, or at a right 
angle from the direction of movement of the head. By 
designing suitable cams for these two movements the 
work may be caused to travel in relation to the cutter 
through any desired contour. 

The two camshafts are driven by worm gearing and 
timed to rotate in unison, the drive is taken from the 
shaft that drives the spindles, so that in event of the 
machine stalling from overload, the feed does not con- 
tinue. The feed drive is through a timed clutch, and 
depressing the treadle, the movement 
continues throughout the complete cycle, stopping auto- 
matically at the point from which it started 

The head may be raised and lowered by means of 
the large handwheel, and its downward 
limited by a micrometer stop so that the cutters may 
be raised for examination or for changing the work 
and returned with certainty to their correct position. 

The spindles run in tapered bronze bearings and the 
eutters are held in split chucks gripped by the ring nuts 


once engaged by 


movement is 
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which may be seen at the lower end of the spindles. 
Endwise adjustment for the cutters is provided by a 
rod threaded into the shank of the cutter, and terminat- 
ing at the upper end of the spindle in a collar that is 
held by a locknut. 














L < 


MACHINE SHOWING 





TABLE 


FIG. 2 SIDE VIEW OF 


The spindle construction this adjustment is 
plainly shown in the drawing, Fig. 3, which also shows 
the provision for taking up wear of the spindle 
bearings. 

The lower bearing is tapered, and immediately above 
it is the bronze gear keyed to the spindle. Upon this 
rests a split nut threaded to the spindle and clamped 
by means of a fillister-head screw. By 
cover plate (which in Fig. 1 sight-feed 
oiler) this split nut may be loosened with a screw driver 


and 


removing the 


carries the 





and turned down by means of a piece of drill rod until 
any lost motion in the lower bearing is taken up. 
a ; j =—% : SN 
ry 1 Ml eens SS 
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Fixtures may be provided to suit work in hand. 
The one shown here is arranged to hold the cylinder 
block of a well-known automobile engine while profiling 
the compression spaces. For single pieces the fixtures 
may be made reciprocating, that is, adapted to hold 
twice as many pieces as there are spindles, and moving 
from one position to another so that the operator may 
be unloading and reloading one half of the fixture 
while the cutters are at work on the other half. 

In and out adjustment of the table in addition to the 
automatic movement is provided by the screw which may 
be seen projecting below the table in Fig. 1. A taper 
gib provides adjustment for wear in the table slide. 

This machine is strictly a production machine and is 
expected to make long continuous runs on one particular 
piece. For this reason there is no provision for varying 
the spindle speed. This will be determined upon with 
respect to nature of material and size of cutter, and 
the driving pulley selected accordingly. All drive and 
feed shafts run on ball bearings. 

The shipping weight of the machine is approximately 
6,000 Ib. and the floor space occupied is about 5 x 6 ft. 
It is provided with a bracket on the rear of the column 
if independent motor drive is desired, or it may be 
driven direct from the line shaft. 


Precision Truing Machine 
The truing machine illustrated herewith, has been 
placed on the market by The Precision Truing Machine 
and Tool Co., Cincinnati, Ohio, and is intended for 
use in place of a diamond in truing abrasive wheels. 
The device of a motor, abradent nib and a 
holder and can be operated from a lamp socket. The 


consists 





PRECISION TRUING MACHINE 

holder shown is for attaching the device to the tailstock 
center of a grinding machine, but ho'ders for special 
or unusual applications can be furnished. In 
tion the revolving nib should approach the wheel at an 
angle and then be fed across the face of the wheel the 
same as when using a diamond. It is claimed that the 
whee! can be more quickly trued than with a diamond 
and that one nib will keep a wheel in condition during 
100 hours of Three general purpose 
1 in. in diameter and 1} in. long are furnished with the 
machine. Nibs for special purposes can be supplied. 


opera- 


grinding. nibs 


Holt 20-In. Vertical Drilling Machine 
The 


machine which 
South Pierce St.. Milwaukee, Wis. 


drilling 
©... 


vertical 
Electric 


20-in. 


Holt 


shows a 
the 


illustration 


is built by old 


This 


column having a 


machine is built with the standard form of 
4 ‘-in. diameter finished portion for the 


table arm. The base is square with T-slots for clamping 
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MACHINE 
travel, 112 in 

spindle to tabk 
Four-step cone 


DRILLING 
vertical 


VERTICAL 
dia., 1% in 
Maximum distance; 

41% in Table dia., 18 in. 
dia. large step, 84 in. small step, 34 in 
r.p.m., dia. 9 in. for 24-in, belt 
x 164 in Weight, 750 Ib. 


20-1N 
Spindl 
tupet 


HOLT 
Specifications 
hole, No. 3 Morse 
254 it spindle to base, 
pulley fo J-in. belt 
Countershaft pulley ; 
Height, 73 in. I loor 


speed, 350 


space, 


up work. The spindle is provided with bronze bearings, 
double locknuts and ball-end-thrust bearings. It is 
counterbalanced by a weight hung inside of the column. 
A combined lever and wheel feed is provided. 

Tight and loose pulleys are provided for 23-in. belt. 
The speed changes are arranged through four-step cone 
pulleys. 


Federal Inserted Center 

The Federal Steel Co., Detroit, Mich., is marketing 
a machine center of the type illustrated. The inserted 
point is made of high-speed steel and both the point and 
the hole in which it fits are ground to Morse taper. 
The shank is made of carbon steel, hardened and ground, 
and is furnished in all sizes to fit Morse, 
Brown & Sharpe or Jarno taper holes. 


standard 


— 





FEDERAL INSERTED CENTER 
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Hoosier 16-In. Vertical 
Drilling Machine 


The Hoosier Drilling Machine Co., of Goshen, Ind., 
has brought out the 16-in. vertical plain-drive drilling 
machine shown in the illustration herewith. This ma- 
chine was designed for light and medium work. Care 
has been used in designing and building this machine 
in order to insure careful fitting of the gears, 
alignment of the spindle, lubrication of all bearing sur- 
faces, etc. 

The machine is only furnished with 
and the feed handle is made adjustable to 
convenience of the operator. 

The machine is furnished either with the round table 
or with a square table having T-slots and an oil rim. 


a 


leverfeed 
suit the 

















16-IN. VERTICAL DRILLING MACHINE WITH 


SQUARE TABLE 


HOOSIER 


Specifications: Column to center of spindle, 8 in Maximun 
distance, spindle to table, 28% in spindle to base, 447 in. Travel 
of spindle, 84 in Hole in spindle, No. 2 Morse taper Diameter 
of round table, 12 in. Travel of table on column, 19] in. Spindle 


300, 521 and 971 r.p.m ; 
crated for domestic shipment, 380 Ib 


500 Ib Cu.ft. boxed for export, 15 


speeds, 46, 172, Floor space, 19] x 26} in 
Weight: net, 300 Ib boxed 


for export shipment 
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Rogers Adjustable Limit Gage 

One of the late products of the John M. Rogers 
Works, Ine,, Gloucester City, N. J., is: the adjustable 
limit snap*gage which is here illustrated. Gages of 
this type are made in twenty-two different sizes. the 
smallest ‘of which has a range of from 0 to } in. while 
the largest has a range of from 8 to 8} in. The frame 
of the gage is double-ribbed to afford extreme rigidity, 
and the anvils are made of alloy steel, hardened, ground, 
and lapped to afford durability and accuracy. Marking 
tags showing the sizes are made in the form of separate 
brass plates screwed to the frames of the gages, and 
extra tags may be furnished when they are required. 

Before being machined, the malleable-iron castings 
are well seasoned to guard against danger of warping 














ROGERS ADJUSTABLE LIMIT GAGE 
after the gages have been finished. All of the gage 
plugs are carefully lapped, both on their diameters 
and gaging surfaces. This accuracy in sizing the 


diameters of the plugs enables them to fit snugly inte 
the holes in the frame which are line-reamed to assure 
parallelism. 
not turn in 
fine-pitch 
adjustments. 
addition to 
screw, 


The plugs are so designed that they can- 
the 

thread, 
The 


firmly 


The adjusting screws have a 
making 

Rogers locking device, in 
setting both anvils with one master 


frame. 


which permits of accurate 


master 
can also be set to hold a slight tension equally 
on the anvils while adjustments are being made. Whe 
the master locking screw is firmly set, the space pro 
vided the head making the gage 
proof against tampering. 

The plugs may be easily set to any dimension with- 


over may be sealed, 


in the range of the gage by using a standard measuring 
plug, block, or disk. Either standard reference disks 
of nominal size or disks of specified accuracy can be 
furnished for the gages. When the plugs 
become worn and require repairing, it is only neces- 
sary to grind the ends on a wheel and lap the surfaces 


setting 


square. 


Engelhard Pyrometer Recording 
Instrument 

St.. New York City. 

recording 


Fngelhard, 30 Church 
has placed on the market the 
instrument illustrated herewith. 

In order to make this instrument as nearly “fool 
proof” as possible, the interior has been divided into 
In one compartment is mounted the 
not liable to 


carelessness in 


Charles 
pvrometer 


two compartments. 
moving system, so protected that it is 
injury either from accident or from 
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‘GELHARD PYROMETER RECORDING INSTRUMENT 
removing or replacing the recording charts. The clock, 
cepressor-bar mechanism and the direct-reading scale 
are mounted in the front compartment. The entire 
front of the instrument is of glass, completely exposing 
the chart. The front of the case is hinged at the bot- 
tom so that the interior is accessible. The 54-in. scale 
both in temperature and corresponding 
The charts are of the continuous roll 
100 ft. in length. The time- 
angles to one another. 
type R1 being 
RM is a multiple record 
instrument. The case aluminum with black 
finish. The dimensions of the instrument are height, 11 


in.; width, 84 in.; depth, 84 in. 


is calibrated 
millivolt range. 
type, approximately 
temperature 
The instrument its 
while 


right 
two types, 


lines are at 
made in 
type 


# single record 


IS OI Cast 


Allan-Diffenbaugh Wrench 


the Allan-Diffenbaugh 


The wrench shown is made by 


Wrench and Tool Co., Baraboo, Wis. It is adjustable to 
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various size nuts and automatically grips the nut when 
the handle is pulled, the grip increasing with the pull. 
The wrench may be used in a similar manner to a 
ratchet wrench as the grip releases instantly when 
the pull is released. It is made in several sizes from 
drop-forged steel, the jaws being machined and 
hardened. 


Wiesman Safety Press Guard 


William A. Wiesman, 14 N. Canal St., Dayton, Ohio, 
has placed on the market the press guard illustrated 
herewith. 

The following claims are made for this guard: That 
it can be attached to the press without boring any holes; 
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WIESMAN SAFETY PRESS GUARD 





that it has only two moving parts and that it never 
touches the operator’s hands unless they are on the 
die when the punch comes down. 

Should the operator’s hands remain on the die when 
the punch descends the guard will swiftly brush them 
aside and out of danger. 





DIVISION OF LABOR. The editor, in his travels, 
was passing along the shoulder of a railroad embank- 
ment the other day when he came upon two small boys, 
aged, perhaps, six or seven years, industriously digging 
around the end of a discarded tie, bent upon some great 
engineering project known only to themselves; at least, 
one of them was industriously digging, while the other 
seemed in “soldier” on the job, whereat the 
more industrious one complained loudly. 

_ !” responded the other little chap; 
] doin’ all the 


lined to 


‘“‘ain’t 


swearin’”’ 
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The A. S. M. E. Spring Meeting 


EGINNING with the departure from New York 

on special cars the Spring Meeting of the Amer- 

ican Society of Mechanical Engineers was a 
peripatetic reception and general good time. From the 
point of view of shop men the papers presented at 
the professional sessions had but little interest as C. 
B. Lord’s paper on “Tight-Fitting Threads for Bolts 
and Nuts,” was the only strictly shop paper presented. 
The power engineers had a veritable feast, however, 
as there were many papers on the generation and han- 
dling of steam, gas and electric power. 

The members from New York and vicinity left the 
Pennsylvania Station at 5:30 p.m., on Friday, May 21, 
and reached Chicago in time to dine at the Engineers’ 
Club on Saturday evening. Here the Chicago members 
joined the party which left 
for Keokuk, Iowa, later in fF 
the evening. Sunday 
morning was devoted to 
an inspection of the dam 
and power house of the 
Mississippi River Power 
Co., the largest low-head 
water-power development 
in the world. Three views 
of different parts of the 
plant appear on this page 
and show the dam itself 
with the gate-opening 
traveler, the Government 
drydock and the power 
house and bridge over the 
river. The party moved 
on to St. Louis Sunday 
night, arriving in the morning to find that something 
had gone wrong with the reservations at the Statler 
Hotel, which was the official headquarters, and that most 
of them could not obtain accommodations. This was the 
enly serious inconvenience of the trip, although there 
were minor ones due to delays on the road. 





THE FIRST SESSION 

Registration having been accomplished, the council 
got down to business and approved the applications for 
local sections in Akron and Columbus, Ohio, and the 
organization committees of several of the new profes- 
sional sections met and prepared their reports. Of 


[% 
































interest to machine-shop men will be the formation of 
a machine-shop section which has been authorized and 
about which we hope to have more definite information 
at a later date. Monday afternoon the Appraisal and 
Valuation Session discussed the following papers: 

“Appraisal and Valuation Methods,” David H. Ray. 

“Rational Valuation—A Comparative Study,” James 
Rowland Bibbins. 

“Data on the Cost of Organizing and Financing a 
Public Utility Project,” by the late F. B. H. Paine 
(contributed by Dean M. E. Cooley). 

“The Construction Period,” H. C. Anderson. 

“Price Levels in Relation to Value,” Cecil F. Elmes. 

Monday evening everyone assembled to hear speeches 
of welcome by Governor Gardner of Missouri and Mayor 

Kiel of St. Louis and to 

—— a see the moving pictures of 

the first transcontinental 

motor convoy, shown by 

E. R. Jackson, formerly of 

the Ordnance Department, 
U. 8. A. 

A double bill was on the 
boards for Tuesday morn- 
ing, the new elevator code 
being discussed at 
meeting while papers con- 
tributed by St. Louis engi 
presented at 
They were as 


one 


neers 
another. 
follows: 


were 


“The Housing Problem 
in St. Louis,” Nelson 
Cunliff. 

Financial 
Mass. 


Leslie 
presented by 


Problem,” 
(paper 


Housing—A 
Springfield, 


“Tndustrial 
H. Allen, of 
special request). 

“Design of an Ore Fleet for the Upper Mississippi 
River,” William S. Mitchell. 


“Mississippi Valley Rivers’ Transportation Activ- 
E. W. Schadek. 

“Burning Eastern Coals Successfully on a Conveyor- 
Feed Type of Stoker,” Lloyd R. Stowe. 

“Tight-Fitting Threads for Bolts and Nuts,” Chester 
B. Lord. 

At noon everybody embarked in special! electric cars 


supplied by the hosts and went over to the plant of the 


ities,” 
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Commonwealth Steel Co., at Granite City, to see how 
large steel castings are handled. The visitors saw 
the various processes in the production of cast-steel 
locomotive and tender frames, car platforms, etc. Some 
of them were very intricate. In fact, when Eugene 
Schneider and his French engineers visited the plant 
they said that such castings could not be made. The 
Commonwealth Co. opened its employees’ cafeteria to 
the guests and fed them all in quick order. 

The party adjourned to the Ashley Street Power 
Plant of the Union Electric Light and Power Co., where, 
after they had examined the plant, they were fed once 
more. A few had left to visit the 
adjacent shipyard of the St. Louis Boat and Engineer- 
ing Co., where the first two of the fleet of self-propelled 
of the the 
morning, were on the ways and nearing completion. 

A banquet was given at the Missouri Athletic Club in 
the evening and was followed by an illustrated address 
by Lieutenant-Colonel Miller, of the Ordnance Depart- 
“The the Coast of 


enough energy 


steel barges, mentioned in one papers of 


ment, on German Defences on 
Belgium.” 

Wednesday morning was devoted to the Aéronautical 
Sessions, at which the following 


and Castings papers 


were discussed: 


AERONAUTIC SESSION 


“Physical Basis of Air Propeller Design,” F. W. Cald 
well and E. N. Fales (illustrated by moving pictures). 

“Analytical Theory of Airplanes in Rectilinear Flight 
and Calculation of Maximum Cruising Radius,” A. 
Rateau, Hon. Mem, A. S. M. E. 

*Aéronautic General Principles of Con- 


Mayo D. Hersey. 


Instruments 


struction, Testing and Use,” 
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“Flow of Air Through Small Brass Tubes,” 
Taylor. 


CASTINGS SESSION 


(Under Auspices of Sub-Committee on 
Foundry Practice) 
“Malleable Castings,” Enrique Touceda. 
“Die Castings,” Charles Pack. 
“Aluminum Castings,” Cay Jeffries. 
“Steel Castings,” John H. Hall. 
Richard Moldenke. 

“Brass and Bronze Castings,” C. H. Bierbaum. 

At the time, many of the members left by 
automobile to visit the plants of the Heine Safety 
3oiler Co., Wagner Electric Co., and Ever Tite Piston 
Ring Co. All gathered at the Bevo Plant of. the 
Anheuser-Busch Association for lunch and real Bud- 
weiser, plenty of it! After recovering from lunch the 
party broke up to visit the Busch-Sulzer Bros. Diesel 
Engine Co., the Mississippi Valley Iron Co. and the 
Coke plant of the Laclede Gas Co. In the evening a 
special entertainment given at St. Louis’ mag- 
nificent open-air theater. 


“Gray Iron Castings,” 


Same 


was 
On Thursday, joint sessions were held with the 
American Society of Refrigerating Engineers and the 
American Society of Heating and Ventilating Engi- 
neers, at which these papers were given: 

“An Improved Form of Weir for Gaging in Open 
Channels,” Clemens Herschel. 

“Simplification of Venturi-Meter Calculations,” 
B. Warren. 

“Dissipation of 
Taylor. 


Glenn 


Heat by Various Surfaces,” T. S. 


ee 
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“The Thermal Conductivity of Heat Insulators,” M. S. 
Van Dusen. 


(Contributed by A. S. R. E.) 
“Ship Ventilation,” F. R. Still. 


Power and Combustion Session: 
(Contributed by A. S. H. and V. kK.) 


“Pulverized Coal in Metallurgical Furnaces at High 
Altitudes,” Otis L. McIntyre. 

“Efficiency of Natural Gas Used in Domestic Service,” 
Robert F. Earhart. 

“The Separation of Dissolved Gases from Water,” J. 
R. MecDermet. 

“Locomotive Feedwater Heating,” Thos. C. McBride. 

In the afternoon all hands boarded the excursion 
steamer “Saint Paul,” which appears in one of the 
photographs on this page, and ploughed ten miles up 
the muddy river te the St. Louis Water Works at Chain 


Rocks. The new municipal docks, from which freight 
can be unloaded from cars directly into barges, were 
passed on the way up and are here illustrated. The 


cases shown on the docks are automobiles packed for 
overseas shipment. The untiring St. Louis members 
put on what amounted almost to a three-ring circus as a 
grand finale to their efforts in the way of entertainment. 
The Society voted the resu!t an overwhelming success 
and decided that St. Louis must be the place where 
Southern and Western hospitality meet and combine to 
attain a maximum. 


THE OKLAHOMA OIL FIELDS 


About seventy survivors met at the Union station 


at 6:30 and started for Tulsa, Oklahoma, and the oil 

















Get Increased Production—With Improved Machinery 





1329 








fields. Here a train was finally discovered that had a 
bowing acquaintance with the time-table for it was only 
five minutes late at Tulsa, instead of the hours to which 
the Engineers had become accustomed. At Tulsa the 
local sections of the A. S. M. E. and of the American 
Chemical Society joined to insure the success of the 
meeting. 

Tulsa had evidently heard of the ability of St. Louis 
at entertainment and decided not to be outdone for it 
was impossible for the visitors to spend any money on 
Friday and almost equally difficult on Saturday. 

After breakfast 
mayor automobiles appeared to take the guests around 
the town and out to the refineries. The first refinery 
visited was the Cosden, the largest of the independents. 
The refinery and some of the guests and their trans- 
portation are illustrated. The cars took the party to 
the Texas Refinery for luncheon at the cafeteria ru: 
tour of the plant 


and an address of welcome by the 


by the company and after a short 
back to the City Hall for a professional] 
session which included the following papers. 


carried them 


l. “The Preparation of Motor Gasoline from Heavie) 
Prof. Fred W. Padgett, associate 
University of Oklahoma, 


Hydrocarbons,” 
professor of chemistry, 
Norman, Okla. 

2. “Modern Water Purification,” W. R. Holway, con- 
sulting engineer and former engineer in charge 
of Filter Plant, Tulsa, Okla. 

3. “Refining of Crude Mineral Oils and the Action of 
Absorptive Clays on Same,” F. C. Thiele, consult- 
ing chemist, Oklahoma City, Okla. 

4. “Flow of Fluids Through Pipe Lines and the Effect 
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of Pipe Line Fit s D. KE. Foster, secretary, 
Mid-( ent Section \ a yf Foster and 
Gilmore, Consulting | eer luls Okla. 

i. ae Investigations in Briquetting of Oklahoma 





Bituminous Coal,” Prof. James C. Davis, Dept. of 


University 







f “Meta-Nitropher Ether,” Dr. Hilton IL. Jones, 
secretary Oklahoma Section, American Chemical 
Soc le and profe sO} Tt nemistry, Okl: homa A. 





and M., Stillwater, Okla 






7. “Mid-Continent Gasoline.” a 


chiet chemist, Cosden O11 





Oil ¢ 
Dept. of 
if Oklahon 


‘ ‘ | 
Ss. Coal 


Lichty, 





Mecha: ical } 
Norman, Okla 






A banquet was given at the Hotel Tulsa in the 
Greer, of 
the 


eve- 


were made by Mr. 


aqdqcresses 
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which great 





the Tulsa Chamber of Commerce, in 







uperiority of Tulsa to any) other spot in the universe 
very convinell oly proved, and al 0 by Dean Walker 
f the Kansas, 





tour of the 
















On Saturday the visitors were taken on a 
| fields about Tulsa, where they saw the actual details 
retting the oil from the ground and into the pipe 
! A fe of the members missed the train to St. 
Louis by reason of waiting to see a well “shot,” as thes 
call it in the oil region They were well repaid for the 
vell turned out to be a good one, as wiil be seen fron 

ition on the top of the previous page. 
he other snapshots show President Miller and Secre- 
tar Rice in earnest conversation, the three hard 
" ng assistant secretari Hartford, Bullock and 
Davies, and the group of engineers waiting for the well 
to produce. Local color was supplied by Barney Meyer, 
Dept Sheriff and leading citizen of Tulsa. The illus 
hows him hard at 

Traini. fr is ever! thing. The peat h was once a bitter 
flower ‘cabbage with a college educa- 


self-preservation, says the 
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An Ingenious Die 
By R. H. KASPER 


This die was designed to form the leaves of hinges 
in such a way that, on ‘curling the ends, the hole 
thus formed would be as nearly round as possible, as 
shown at A by the edge view of the finished spring leaf 
in Fig. 1. An edge view of the blanks, as produced 
by this die, is shown in Figs. 2 and 3. In a previous 
operation, the stock is punched out as shown at B and 
C, in Fig. 1, to produce the opposite leaves of the hinge. 
The round holes are for the attaching screws in the 
hinge, and the dotted lines show where the stock is 
pinched off. It will be seen that the end is formed to 
a quarter-circle and drawn out to a feather edge. 

Fig. 2 shows the details of the die as it appears before 
the upper die descends, the stock being located by slip- 
ping the screw holes over the locating pins. Strong 
springs are placed under the pressure pads to keep the 
stock from moving while being formed. The upper 
pressure pad is set lower than the upper cutting edge 
so that it will tighten on the stock before it is cut. 
The upper cutting edge is made lower than the upper 
forming edge so that the stock will be cut before the 
forming begins. 

In Fig. 3, the 


ts stroke. 


| 


tie 


upper die has almost reached 
Blank A has been cut off and the 
These 


bottom of 
forming edges. 
forming edges are aligned so that, as the upper die 
the stock is pinched off, drawing it out to 
’ The forming edges are highly pol- 
ished and are kept well oiled. It that 
this die produces two pieces on each stroke, one blank 
off. The 


stock is being formed by the 


descends, 
a very fine edge. 


will be seen 


being cut off, while the other is pinched 
anks are then bent to the form shown at A, Fig. 1. 
$y 
A Y 
\ f l c a = r / 
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FIG 3 
"SED FOR MAKING THE LEAVES 
THE OPEN POSITION 
NEARLY CLOSED 


FIG. 1. STOCK T 
FIG. 2 DIES IN 


FIG. 3. DIES 
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midst of the conven- 


ARE 


n 


in 
Ca- 


quantitatively 
with the 


produce 
accordance 


Most of the prominent presidential candidates . , 
tion season. The Machine- J : I : P : pacity of some one machine 
ed have announced their faith in education as a ; : 
tool Builders, the Dealers : : eae hega or group of machines of a 
. . prime necessity for America. We indorse this 
and Supply Men, the Cham- ; : type, either of which may 
: ; stand without reservation. Many men in our field 7 na 
ber of Commerce of the ' - ; form the minimum or re- 
“oF ; have had neither the time nor the money for the ‘al : 
United States, the Foreign “le stricting point in manu- 
em : advantages of a college education but this is no 3 ona. ¢ 
Trade Association, the Na- Rar gees ies facture of the unit. This 
indication that they are uneducated. To many 


tional Metal Trades Asso- 
ciation, the American Gear 


such men 





“American Machinist” 


point is best known in shop 


has been an in- 
practice as the neck of the 








. valuable aid. It is our aim to make it indispen- - 
Manufacturers and others f bottle. Bottle necks are 
. sable and certain comments that have come to us , ; 
have held their get-toge- ; not confined to machine 
: make us believe that we are on the right road, 
ther sessions and gone shops by any means and 
back home to think over their elimination or expan- 
what they have learned. sion is an_ ever-present 


But there are more to come. The Mechanical Engi- 
neers appear in this issue with their trip to St. Louis, 
the Keokuk dam and the Oklahoma oil fields, page 1327. 
There is also an account of the organization meeting in 
Washington of the Federated American Engineering 
Societies, on page 1314. We have given particular atten- 
tion to this session because its results prom- 
ise to be so far-reaching. The extracts from 
Mr. McGraw’s speech on page 1311 indicate 
the part that the trade press can play in fur- 
thering the ends of this new federation. Our 
own feeling in the matter is set forth in the 
editorial on page 1313. 

The first article deals with the manufacture 
of piston rings for inter- 
nal-combustion engines, 
“the production of which 










problem with all managers. Read Mr. Basset’s method 
of treatment of such a case in the current instalment 

of “Modern Production Methods,” page 1285. 
The potentialities along industrial lines in connection 
Italy were brought out rather strikingly by the 
and our attention has been attracted in that direc- 
tion of late. On page 1289 is an account of 


present conditions in Italy which is well worth 


with 
war 


consideration. 

Mr. Langhammer’s article on the testing of 
high-speed steels is concluded in 
His tests showed 
among other things the wide 
variation in the performance of 
commercial high - speed 
steels, the for im- 
provement in heat-treating 
methods and the 


this issue. 


need 


necessity 






reaches literally into mil- 

lions.” It is by Ellsworth for heavy cuts to make the 
Sheldon, who has been on use of high-speed steel 
the Machinist staff for economical. 

nearly three years and On page 1305 is the con- 
has been writing cluding installment of Col- 
articles for many more  — Ls vin’s “Producing 17,000 
than that. Here he is at | Connecting Rods a Day.” 
his desk as seen by one of The transformatien sheet 


the artists from our illustration department. Sheldon is 
one of the real dyed-in-wool New England mechanics 
and naturally has to be shown before he will pass the 
many practical letters that go through his hands. Any 
contributor who has tried to get away with a purely 
imaginary method of doing a shop job will probably ap- 
preciate the truth of this statement. 

“A group of machines comprising a unit is able to 


of the operations illustrated. 
automotive articles may 
The second part of Car- 
and 


is reproduced and most 
Just a word as to future 
be out of place at this time. 


not 


hart’s article on Liberty crankcases is still to come 
Colvin has one on the Fordson Tractor connecting rods 
and another on the methods used in the shops of the 
Pierce-Arrow Co. Following them will come articles 


on gears, axles and bodies from leading manufacturers. 
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Annual Conference of U.'S. 
Weights and Measures 
at Washington 

The thirteenth annual conference of 
the Weights and Measures of the 
United States was held at the National 
Bureau of Standards, Washington, 
D. C., on May 24 to 27, 1920. Several 
hundred delegates attended, nearly 
every State being represented. 

The convention opened Monday, the 
twenty-fourth, with an address from 
the president, Hon. S. W. Stratton, who 
is director of the Bureau of Standards. 
Following this came the report of the 
secretary, L. A. Fischer, chief, division 
of Weights and Measures, Bureau of 
Standards, and the various reports of 
the State delegates. A display and dem- 
onstration of manufacturers of liquid- 
measuring devices was provided for the 
inspection of the members of the confer- 
ence. 

The conference dealt largely with 
safety devices for gasoline pumps and 
apparatus for weighing bread. One of 
the most important addresses was de- 
livered on Tuesday by the Hon. J. W. 


Aiexander, Secretary of Commerce, and 


on Wednesday the conferees listened 
to another instructive talk from the 
Hon. Albert H. Vestal, chairman, Com- 
mittee on Coinage, Weights and Meas- 
ures, House of Representatives. Among 
the other addresses were: “The Effect 
on Commerce of Uniform Weights and 
Measures Legislation and Methods of 
Inspection by the States,” by D. A. 
Gregg, Deputy State Superintendent of 
Weights and Measures of Texas; “Gaso- 
line Pumps from the Standpoint of Safe- 
ty.” by A. R. Small, vice president, Un- 
derwriters’ Laboratories; “Weight Stand- 
ardization of Bread,” by Charles C. 
Neale, State Commissioner of Weights 
and Measures of Minnesota; “Net 
Weight,” by Charles G. Johnson, State 
Superintendent of Weights and Meas- 
ures of California; “Standardization of 
Package Goods,” by A. W. Schwartz, 
Assistant State Superintendent of 
Weights and Measures of New Jersey; 
“Weights and Measures Education in 
the Schools,” by Joseph J. Holwell, 
Commissioner of Weights and Meas- 
ures of New York City; “Machine Meas 
urements in Retail Dry Goods Stores,” 
by Dr. F. Reichmann, Former State 
Superintendent of Weights and Meas 
ures of New York City. 
seemed 

Safety Campaign 
Buffalo Safety Council 
H. Coleman as manager. 
is starting a safety cam 
all factories here with a view 
ng shop accidents 


The has s¢ 
lected Sydni \ 


Mr 
paign in 


Coleman 


of curtail 


Machine-Tool Combine Opens 
Office at Grand Central Palace 


The Reed-Prentice Co., the Becker 
Milling Machine Co., and the Whit- 
comb-Blaisdell Machine Tool Co., opened 
on June 1, at Grand Central Palace, 
5th Floor, in the International Machin- 
ery Exhibition, a direct sales office for 
handling their sales in New York. 

The office is under the management 
of P. K. Dayton, who is well known 
in the machinery trade, having been 
connected with Niles, Bement, Pond Co. 
and Manning, Maxwell & Moore. 

Their Cleveland store has already 
been opened at 408 Frankfort Ave., in 
charge of C. A. Severin, formerly of 
the Cleveland Tool and Supply Co., as- 
sisted by Charles Brandhill. 

These three companies, which are con- 
trolled by the same financial interests, 
have adopted the policy of selling direct 
to the trade, thus insuring their cus- 
tomers prompt and efficient service. 


Engineering Council Endorses 
National Public Works Dept. 


The Engineering Council, 29 West 


39th St., New York City,—a national or- 


ganization, embracing the American 
Society of Civil Engineers, American 
Society of Mechanical Engineers, Amer- 
ican Institute of Mining and Metallur- 
gical Engineers, American Institute of 
Electrical Engineers, American Society 
for Testing Materials, and American 
Railway Engineering Association—has 
by a referendum endorsed the project 
to establish a Department of Public 
Works by the National Government. 
SSeS ee 


Auburn Men Buy Malleable 
Iron Works 

The Malleable Iron Works, New 
Britain, Conn., one of the oldest foun- 
dries in New England, has been sold to 
a company of capitalists from Auburn, 
N. Y., headed by George W. Bowen 
who is president of the Bowen Prod- 
ucts Corporation of Auburn, Detroit, 
Minneapolis and Cleveland. Herbert 
Swift, secretary of the will 
remain with the company its 
new management. 

At the business meeting at which the 
transfer of the controlling interest took 
place, the following officers were 
elected: president, George W. Bowen; 
secretary, Walter H. Beck; treasurer, 
George W. Benham; assistant treasurer 
and general manager, Harold Putnam. 

Malleable iron and gray-iron 
ings of a high-grade quality have been 
the output at the Malleable Iron Works, 
and this same grade of products will 
continue, but in a greatly increased vol- 
ume, under the new management 


concern 
under 


cast- 


Convention of National Associa- 
tion for Corporation Schools 


The National Association for Corpo- 
ration Schools held its eighth annual 
convention at the Waldorf Astoria no- 
tel from May 31 to June 4 inclusive, 
the meeting being very successful in 
regard both to its size and to the ma- 
terial presented by the committees. 

The following officers were elected for 
the coming year: L. L. Park, American 
Locomotive Co., Schenectady, to succeed 
W. W. Kincaid as president; M. S. 
Sloan, Brooklyn Edison Co., Inc., 
Brooklyn, N. Y., first vice president; 
Harry S. Dennison, Dennison Manufac- 
turing Co., Framingham, Mass., sec- 
ond vice president; Dr. Lee Galloway, 
New York University, N. Y. City, sec- 
retary; and F. C. Henderschott, New 
York Edison Co., N. Y. City, treasurer. 

The newly elected executive com- 
mittee consists of Sidney W. Ashe, 
General Electric Co., Pittsfield, Mass.; 
C. E. Bilton, Bilton Machine Tool 
Co., Bridgeport, Conn.; Carl S. Coler, 
Westinghouse Electric & Manufactur- 
ing Co., East Pittsburgh, Pa.; W. 
W. Kincaid, Spirella Co., Niagara 
Falls, N. Y.; John McLeod, Carnegie 
Steel Co., Pittsburgh, Pa.; E. E. Shel- 
don, R. R. Donnelley and Sons Co., 
Chicago, Ill.; George N. Van Derhoef, 
Dodge Manufacturing Co., N. Y. City.; 
K. W. Waterson, American Telephone 
and Telegraph Co., N. Y. City,; F. E. 
Weakley, Montgomery Ward & Co., 
Chicago, Ill.; and J. H. Yoder, Pennsyl- 
vania Railroad Co., Altoona, Pa. 

Eight business sessions were held: 
the subjects of the principal reports 
presented and the name of the chair- 
man of the committee presenting each 
report are given in the following list: 
“Public Education,” C. E. Shaw; “Em- 
ployment,” John C. Bower; “The Appli- 
cation of Physchological Tests and Rat- 
ing Scales in Industry,” Dr. H. C. Link; 
“Job Analysis,” Harry <A. Hopf; 
“Trades Apprenticeship”, E. E. Shel- 
don; (Sec. I) “In Manufacturing” R. F. 
Carey; (Sec. II) “In Steel and Iron 
Plant Maintenance,” C. E. Strait; 
“Foremen Training,” F. C. Hender- 
schott; “Health Education,” Dr. F. S. 
Crum; “Labor Turnover,” L. L. Park; 
“Profit-Sharing and Allied Thrift Plans,” 
Harold M. Thurston; “Skilled and Semi- 
skilled Labor,” Dr. A. J. Beatty; “Un- 
skilled Labor and Americanization,” J. 
E. Banks; “Office-Work Schools,” Miss 
Harriett F. Baker; and “Executive 
Training,” Dr. E. B. Gowin. 

The evenings were devoted to social 
sessions, and a sightseeing trip around 
New York City was held on the last 
day 
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Big Pattern To Be Constructed 
at Mare Island 


The Mare Island Navy Yard is now 
constructing the largest pattern ever 


built on the Pacific Coast. The pattern 
is for the casting of the rudder post of 
the superdreadnought “Montana.” The 
casting will weigh thirty-eight tons and 
will measure 22 x 17 x 18 feet. Ten 
thousand feet of lumber will be used in 
making the pattern, and in shipment to 
Pittsburgh it will be necessary to send 
the pattern in parts, as it is too large 
for the ordinary flat car. 

Engineering officers of the shipyards 
of the West are awaiting with interest 
the result of the task undertaken by the 
machinery division of the yard and the 
success attending the shipment of the 
pattern and the casting of the rudder 
post. 

The foundry here is not large enough 
to make a casting of thirty-eight tons 
at one pouring. This heavy work will 
be done at the private plant, but the in- 
tricate work in connection with the pat- 
tern construction is being handled in a 


very capable manner and will be ready - 


early this month. 





Convention of American Boiler 
Manufacturers 


The American Boiler Manufacturers’ 
Association held its thirty-second an- 


nual convention at the French Lick 
Springs Hotel, French Lick, Ind., on 
May 31, and June 1 and 2, 1920. At 


the opening meeting, held on the morn- 
ing of May 31, the principal speakers 
were E. R. Fish and Charles E. Gorton, 
who reported on the “American Uniform 
Boiler Law Society,” and David Moffat 
Myers, New York City, who presented 
a paper on “Fuel Conservation.” At the 
evening meeting, the principal papers 
were “Electric Welding,” by D. C. 
Alexander, Jr., president of the Quasi 
Are Weld-trod Co., Brooklyn, N. Y.; 
“The Advantages of Co-operation be- 
tween Boiler Manufacturers and Boiler 
Insurance Companies,” by S. F. Jeter, 
chief engineer, Hartford Steam Boiler 
Inspection and Insurance Co., Hartford, 
Cenn.; and a report on definitions and 
terms by E. C. Fisher, of the Wickes 
Boiler Co., Saginaw, Mich. 

Among the speeches delivered at the 
executive session held on June 1 were 
the “Necessity of Establishing a Code 
of Ethics in the Boiler Manufacturing 
Industry,” by Geo. W. Bach, and the 
recommendations of the executive com- 
mittee on future activities, by A. G. 
Pratt. The morning of June 2 was de- 
voted to the installation of officers and 
to a discussion of the problems encoun- 
tered in boiler manufacture. 


U. S. Exposition at 
Buenos Ayres 


An exposition of United States manu- 
facturers at Buenos-Ayres has been ar- 
ranged for the month beginning Nov. 
15, 1920. The object of the exposition 
is to introduce American manufactures 
to the public of Argentina and sur- 
rounding countries. Buildings for the 
purpose have been furnished by the 
government of Argentina, and space is 
available for about 500 exhibits. De- 
tailed information can be obtained from 
the American National Exhibitions, 
Inc., Bush Terminal Sales Building, 132 
West 42nd St., New York. 





What’s Ailing America 
These Days? 


From the Fargo Forum 

Too many diamonds, not 
alarm clocks. 

Too many silk shirts, not enough blue 
flannel ones. 

Too many pointed-toed shoes, and not 
enough square-toed ones. 

Too many serge suits and not enough 
overalls. 

Too many satin-upholstered limous- 
ines and not enough cows. 

Too many customers and not enough 
producers. 

Too much oil stock and not enough 
savings accounts. 

Too much envy of the results of hard 
work and too little desire to emulate it. 

Too many desiring short cuts to 
wealth and too few willing to pay the 
price. 

Too much of the spirit of “get while 
the getting is good” and not enough old- 
fashioned Christianity. 

Too much discontent that vents itself 
in mere complaining and too little real 
effort to remedy conditions. 

Too much class consciousness and too 
little common democracy. 


enough 





Construction Materials and 
Machinery in Brazil 


A report just issued under the above 
title by the Bureau of Foreign and 
Demestic Commerce points out the fact 
that, with its vast undeveloped terri- 
tory and its immense resources, Brazil 
offers a market for all kinds of con- 
struction materials and machinery, not 
only in the immediate future but for an 
indefinite time to come. 

Copies can be obtained by applying 
in person to any of the District or Co- 
operative Offices of the Bureau of For- 
eign and Domestic Commerce, or by 
sending 15 cents to the Superintendent 
of Documents, Government Printing 
Office, Washington, D. C. 





Final Declaration of the Seventh 
National Foreign Trade 
Convention 

The Seventh National Foreign Trade 
Convention, composed of upward of 
2,500 delegates from every part of the 
United States and many foreign coun- 
tries, assembled in San Francisco from 
May 12 to 15, 1920, to consider the 
problem of foreign trade arising out 
of the present position of the United 
States as a creditor nation. As the 
authoritative voice of the foreign com- 
merce of the nation, it presents its 
final declaration on questions of vital 
import to the future prosperity of our 
country, and commends to the careful 
consideration of Government and the 
people of the country these opinions 
and recommendations. 

FINAL DECLARATION 

The United States as a creditor na- 
tion should afford to other nations 
every fair and reasonable opportunity 
to sell their products to us, especially 
of raw materials, without detriment to 
existing industries. 

(a) To permit of the liquidation of 
the obligations of the debtor nations; 

(b) To promote exchange of products 
in view of the impossibility of their 
making all payments in gold; 

(c) To provide return cargoes 
our merchant marine; and 

(d) To relieve the demoralization of 
industry and exchange in Europe. 

Every proper measure should be de 
vised to encourage our manufacturers 
and producers to exercise the full em 
ployment of all their facilities, (a) to 
satisfy home demand and (6) to pro- 
vide a surplus for foreign consumption, 
for the occupation of our merchant 
marine, and for the provision of sup 
plies to foreign nations more than eve 
dependent cn us under present condi 
tions for articles of necessity and sus 


for 


tenance, or for materials to rehabili 
tate their depleted stocks and wat 
worn industries. 

As collateral influences in this pri 


gram of expansion of exports and im 
ports, it is important that (a) the 
interests of producers generally should 
be safeguarded and maintained on a 


fair and equitable basis; (5) that pro 
duction should be increased to the 
maximum in order to restore norma! 
conditions of employment and living; 


(c) that our banking institutions should 
be afforded every reasonable oppor 
tunity and protection in their efforts 
to expand their services to foreign 
commerce and in enlisting the interest 
of American investors in foreign se 
curities, with united action to thi 
end, if possible, by exporters, bankers 
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manufacturers and other producers of 
this country (d) that a greater num- 
ber of American merchandising houses 
should be established abroad. They 
weuld sell our goods, buy goods and cre- 
te a better trade and financial situation. 

Many associations have been formed 
under the Webb-Pomerene act, result- 
ing in expansion of American exports. 
As time goes on supplemental legisla 
tion may be necessary to further de 
velop international trading. 

The Government should maintain as 
a principle of foreign policy that 
American enterprise abroad is entitled 
to the same measure of protection from 
the Government of the country where 
domiciled, that foreign enterprises domi- 
ciled in the United States receive from 
this Government. 

THE AMERICAL MERCHANT MARINE 


Our Merchant Marine should revert 
as soon as practicable entirely to pri- 
vate ownership and operation as con- 
templated by the act creating the 
Shipping Board. We urge that legis- 
lation be passed promptly providing 
for the sale of Government-owned 
tonnage on terms uniform to all buy 
ers, having regard to the current cost 
of building vessels of similar type and 
tonnage in American shipyards. Un- 
sold ships should be chartered at cur- 
rent market rates for world tonnage 
without restriction as to trade routes. 

Owing to the insufficient number of 
vessels in the Trans-Pacific 


passenger 


and South American trades, measures 
should be taken to relieve the situa- 
tion by promptly utilizing available 
passenger vessels in their trades. 
The investigation of the American 


navigation system which the Shipping 
Board was directed by its organic act 
to effect should be completed with the 
least possible delay, and such revision 


and improvement made as will enable 
the operation of the American Mer 
chant Marine on a competitive basis. 

Shipbuilding has become a_ great 
industry and we should build for the 
world’s markets, as well as for our 
own requirements American ships 
were once among the largest of our 
exports and there is no reason why 
they should not be so again. We sell 


freight cars, agricultural 
implements and other manufactured 
products in all the markets of the world. 
A steamship is a commodity of com 
any other product of the 
mechanic art, and should be 
employed in the building of ships for 
in the production of 


locomotives, 


merce like 


labor 


well as 
materials for export. 


export as 
shipbuilding 


MARINE INSURANCE 


considers 


The convention that this 
important adjunct to foreign commerce 


can be best carried on by private en- 
terprise. The State and Federal Gov- 
ernments are urged to take steps to 


remove those disabilities caused by non- 
uniformity of state and excessive 
taxation which place American insur- 
companies at a disadvantage with 


laws 


ance 
the foreign insurance markets with 
which they must necessarily compete. 
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vast market which the United 
States offers to other nations on a 
basis of equality; the supplies of 
American raw materials exported with- 
out taxation or discrimination, and the 
large tonnage available in our ports to 
foreign shipping on equal terms with 
our own, entitle American export and 
import trade to equality of treatment 
in all foreign markets. 

To insure such equality of treatment 
the American tariff, whatever its un- 
derlying principle, should provide for 
additional duties on imports from 
nations discriminating, by tariffs or 
administrative practices, against the 
trade of the United States. 

For the non-partisan and scientific 
ascertainment of the effect upon our 
commerce of the world-wide readjust- 
ment of commercial treaties, revision 
of tariffs and erection of new prefer- 
ences and discriminations, the appro- 
priations for the maintenance of the 
United States Tariff Commission should 
be increased, and its investigations sup- 
ported by Congress and the business 
public. 

Efficient rail and waterway 
transportation is no part of 
export and import trade than ocean 
shipping. Sound public policy sup- 
porting private operation of the rail- 
ways is imperative. Continued de- 
velopment of inland waterways is 
necessary to the perfection of economic 
trade routes. 


The 


inland 
less a 


CABLES, WIRELESS AND MAILS 


Conditions of communication with 
foreign countries are intolerable. The 
delays of foreign cables and mails 


hamper commerce and greatly increase 
the cost and risk of doing business. 
Additional cable facilities and the ex- 
tension of wireless telegraph service 
are imperative. 

The expansion of our foreign trade 


can be greatly facilitated by the 
further establishment of American 
chambers of commerce abroad and 


domestic 


Effective 


trade sections of 
commercial organizations. 

assistance already has been afforded 
by these instrumentalities in promot- 
ing reciprocal relations, commercial 
arbitrations and adherence by their 
nationals to the best trade practices. 

The establishment of foreign trade 
zones at the principal American ports, 
where products from all countries can 
be assembled, classified, manufactured 
and reshipped, will be of great assist- 
ance in developing full cargoes both 
ways, so essential to the success of the 
new American Merchant Marine. 

The activity of the Post Office De- 
partment in extending international 
parcel post facilities for the United 
States is highly commendable. It is 
hoped that this activity will be con- 
tinued until the service been es- 
tablished with all nations and colonies. 

The State Department should have 
adequate and competent representation 
in all lands, and especially in those 
new nations sprung from the reorgan- 
ization following the war. Its repre- 


foreign 


has 


sentatives should be properly compen- 
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sated and housed, and equipped with 
the means for effective service. 

Legislation should be enacted estab- 
lishing both the Diplomatic and the 
Consular Service on a basis which will 
attract competent and ambitious young 
men into our foreign service as a per- 
manent vocation. 

The commercial 
commissioner service 
of Foreign and Domestic Commerce 
should be materially expanded and 
placed upon a permanent basis with an 
udequate scale of compensation. 

There should be such reorganization 
of the foreign service of the Govern- 
ment as will eliminate any duplication 
of effort, and enable it continuously to 
perform that effective work essential to 
the fullest development of our foreign 
trade. 


SCIENTIFIC EDUCATIONAL PREPARATION 


attaché and trade 
of the Bureau 


Only in such measure as we equip 
our business agents and official repre- 
sentatives with accurate knowledge of 
foreign markets, with practical knowl- 
edge of foreign languages and with a 
wide knowledge of the economic, 
cial and political conditions prevailing 
among the peoples of other lands, may 
we expect them effectively to represent 
us in official life or successfully pro- 
mote the expansion of our commerce. 

The convention, therefore, empha- 
sizes the need of scientific educational 
preparation for overseas commerce by 
which the youth of the land may be 


SOo- 


fitted to cope with and solve intelli- 
gently the problems growing out of 
our increased participation in _ inter- 


national affairs. Such training is an 
essential and fundamental factor in 
any successful foreign trade policy. 
FEDERAL INCORPORATION OF AMERICAN 
COMPANIES IN CHINA 


American companies in China must 
operate under American laws, owing 
to extra-territorial treaties with China. 
The present American laws do not give 
our corporations the same opportunity 
as corporations of other nations with 
which we must compete for trade in 
China. Under the Hongkong ordinances 
our British competitors operate as China 
companies without income tax. Ameri- 
can companies that have organized 
under the Hongkong ordinances are 
compelled by recent British “Orders in 
Council” to replace American directors 
and executives by British. 

Bill now pending in Congress, if 
enacted, will permit such companies to 
return to the protection of the Ameri- 
can flag and will encourage the 
formation of new American enterprises 
in China for further development of 
foreign trade. 

These bills provide for Federal in- 
corporation, and will enable American 
companies to compete with corporations 
of other nationalities on even terms 
with respect to taxation. 

A treaty of peace safeguarding 
every fundamental principle of the 
Government of the United States and 
protecting the rights of American citi- 
zens should be effected without delay. 
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Tapping Machine, Double End 
Cadillac Tool Co., 268 Jefferson 
“American 


machine is built With 
different lengths, which 
distances between the ends 
of of 12, 24, 36, 48 or 
60 in Maximum size of tap 
used is § in 

Machine is 


The 
beds of 
give 


spindles 


equipped with a 3- 


hp reversing motor Gear re 
duction is incorporated in the 
drive When taps have entered 
work to proper depth an adjust- 
tble stop operates switch and 
reverses the motor. When enter- 
ing taps into the work they are 
fed forward by hand, using lever 
which operates through a double 


feed forward equally 


Planing Attachment, Elgin 


Elgin Tool Works, Inc., Elgin, I] 


“American Machinist 


= ; eo The slitted strips produced are 
The attachment is arranged to perfectly smooth and _ straight 
be mounted on slide rest and to without any warping or twisting. 
be used for such work as cutting When using the adjustable cut- 
keyways, small internal gears - ters strips as narrow as 22 in 
slotting, ete. Stroke is adjustable can be cut in metal up to i in. 
from 3 to 1 in., and feed is reg- thick. On thicker sheets the 
ulated by a large knurled knob minimum width of strip that can 
The ram housing is graduated in he cut is 3 in. When strips nar- 
degrees and may be set to cut : ; rower than these are required 
clearance inside of dies. A clapper is provided to clear the tool solid cutters and spreaders are 
on the return stroke Either round or square tools can be used. need. The yin Me. are pte +4 
Slots in the base, matching the slide-rest slot, provide for different in various sises to accomn ee 
settings of the attachment. wide range in width and thick- 
ness of material 
Gage, Brush Pilot Switeh, Harvey Steadfast 
Brush Pilot Gage Co., Springfield, Mass Harvey Machine Co., Los 
“American Machinist,” May 27, 1920 American Machinist,” 
Se Is intended for use with ax 
The brush serves to clean the from 1 to 74 hp. and 116, 220, 
dirt from the hole to be gaged volts. The switch is actuated by 
and it is claimed that, thus ing magnet, having eccentricalls 
equipped, the life of the gage is pole-faces mounted within " 
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Hoist, Thor Pneumatic Motor 
Independent Pneumatic 


“American 


Mich 


1920 


Ave Detroit, 
May 27, 
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| 
The hoist is equipped with a w gear 
} drive and it is claimed that 1 not 
}; overhaul even should the tir supply be 
cut off An automatic stop is provided 
| Which shuts off air before cabl fully 
{| wound or unwound. This stop ee he set 
| for any length of lift within the pacity 
| of the hoist 
| Specification Built in six size 1-x 
| 2 2-x, 3 and 4 Capacity, 4 t ton 
| Lift, 10 to 40 ft.; speed, 8 to per 
| min. Shortest distance between hooks, 3 
| to 36 in. Weight, 225 to 265 Ib. Cu.ft. of 
on top of the right-hand head air per ft. of lift. 1.9 for models ind 
rack, causing both spindles to -x; 3.8 for models 2 and 2-) 6 for 
models 3 and 4 
Leveling Machine, Gang Slitting and 
Yoder Co., Walworth Ave. at West 58th St., Cleveland, Ohio 
» May 2%, 1920 “American Machinist,” May 27, 1920 














notors 
140 and 


of 

500 
oscillat- 
formed 


laminated 





Angeles, Cal. 


May 27, 1920 

















lengthened by not coming in keeper which has similarly formed faces 
cdntact with a hole charged with The oscillating magnet exerts uniform 
eritty substances. The bristles pull around a central shaft through an 
are slightly varying lengths so \ are of 75 deg. and provides movement and 
that when the brush is used in power to operate the mechanical elements 
connection with a thread gage they tend to clean out the thread of the switch Push-button stations may 
at both top and bottom be arranged in convenient positions, while 
the switch is installed on wall 
Shaping Machine, Whip 16-in. Planer, Multi-Speed 
Whip Machine Tool Co., Sidney, Ohio. Joseph T. Ryerson & Son, Chicago, Ill 
“American Machinist,”” May 27, 1920 American Machinist,” June 1920 
The head is graduated for ac- ° Specifications Built in 24-30-36. rr" st Tirana 
curate angular setting. Down-feed 41° and 48-in Respective 
serew is provided with a microm- widths between housing, 25, 3 57 
eter collar graduated to 06.001 43. and 49 in Maximum distane 
in. Automatie cross feed can be |! table to cross rail, 25 SB 
adjusted for different feeds while ' and 49 in Length of working sur 
machine is running Stroke can face of tables for standard machine 
also be adjusted without stopping 6, 6, 8, 8, and 10 ft. Cutting speed, 
machine Vise is equipped with 25, 30, 378 and 45 ft. per minute. | 
tool-steel jaws Outboard table Return speed, 120, 120, 100, 100, . 
support can be furnished Speci- and 100 ft. per mit Horsepower required to 5. 5 to 10. 74 to 
fications: Stroke, 163 in Table ' 15. 10 to 20, and 15 to 25: elevating motors, 1, 2. 3. 3. and 
travel horizontal, 20 in., vertical, ! Total width without motor 5 ft. 9 6 ft. 7 in., 7 ft. 9 in., 8 1 
l in Maximum distance table to ' } in and & ft. 9 in Total heigh including motor. 6 ft. & ir 
ram, 168 in Down feed, 6 in. , 7 ft. 3 in., 8 ft. 33 in., 8 ft. 94 in.. and 9 ft, 33 in Air pressur: 
Table width, 10 in length 16 ' required 80 to 100 Ib Net weight, 8.000, 11.600. 18.000. 23.0 
in depth, 12 in. Ratio of gear- , and 32,000 Ib Weight boxed for export, 9,200, 12,500 
ing, 6 to 1. Shipping weights ; ©6500. and 26.500 Ib Boxed for export 220, 250, 500, 750. and 
a ROUSte. 1,850 Ib,; boxed for ex- 1.000 cu.ft Net weight additional for each 2 ft. length of ta 
port 2 Hoo Dl 1 00, 1.600 O00 2? 500, ind +000 Ib 
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Charles Ethan Billings 


Charles Ethan Billings, of Hartford, 
Conn., chairman of the board of di- 
rectors and former president of the 
Billings & Spencer Manufacturing Co., 
Hartford, Conn., died on June after 
a long illness. He leaves a wife, two 
sons and one daughter. One of his sons, 
Frederick C. Billings, is president and 
general manager of Billings & Spencer. 

Mr. Billings was born in Wethers- 
field, Vt., December 5, 1835, the son of 
Ethan F. Billings, a blacksmith of 
Windsor, Vt. After receiving a com- 
mon school education, he became an 
apprentice in the machine works of the 
Robbins & Lawrence Co., of Windsor, 


Vt., serving for three years in the gun 
department. He entered the employ 
of the Colt’s Patent Firearms Manu- 
facturing Co. in 1856 as a toolmaker 
and die sinker. In the early stages of 
the Civil War, he was employed in the 


gun factories of E. Remington & Sons, 
o7 Ilion, N. Y. 

From 1863 to the close of the war he 
was making drop forgings for the U. 
S. Government. In fact Mr. Billings 
was one of the first in the country to 
se drop hammers in the manufacture 
of arms. He perfected the forgings 
that were universally used in _ the 
manufacture of pistols for years after. 

During the middle period of the civil 
war when tne pistol business was at 
its height, and large contracts were 
coming in from the Government, it was 
often necessary to run the shops nights, 
much to the discomfort of the neigh- 
boring inhabitants, who soon discovered 
that the continual pounding of drop 
hammers was not conducive to peace- 
ful slumbers nor pleasant dreams. No 
doubt Mr. Billings’ drop hammers had 
considerable to do in enhancing the 
growth of the so-called “Peace Party” 
in the North. 

Of course, the noisy hammers called 
forth a great deal of indignation from 
the surrounding neighborhood, and it 
was not long before a protesting dele- 
gation composed of the mayor and some 
prominent citizens waited upon Mr. 
Billings. The mayor, who was a son 
of Ireland and also a copperhead, began 
a somewhat lengthy speech deprecating 
the war in general, and complaining 
especially that the roar of Southern 


battlefields should be brought so close 
to their Northern ears in the “noises” 
that issued nightly from the shops. Mr. 
Billings briefly stated that he had or- 
ders to run his shop night and day 
until his contract was completed. “Or- 


” exclaimed the mayor, “Be pleased 
sir, that all orders in 
from me. I should like 
who gave you these or- 
replied Mr. Bill- 

Lincoln.” 
the mayor 


ders, 
to understand, 
this town come 
tc ask you sir, 
27” “My orders,” 
“come from Abraham 
to say that 
subsided with his retinue, and that the 
the neighborhood continued 
ace of Appomattox 
Mr. Billings returned to Hartford at 
the close of the war and was super 
intendent of the manufacturing depart- 
nt of the Weed Sewing Machine Co. 
t vars. In 1869, the Billings & 


cers 
ings, 
It is needless 
“war” in 
until the pe 


ree ye 
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organized, C. M. 
Spencer being the other member of the 


Spencer Co. was 
firm. The company was incorporated 
to manufacture drop forgings and de- 
velop various improvements and inven- 
ticns in the numerous small parts of 
machinery, which, through the inven- 
tive genius of Mr. Billings, became of 
great value to the world. 

He was the inventor of a score of 
valuable articles now in general use, 
such as drills, chucks, pocket knives, 





ETHAN 


BILLINGS 


CHARLES 


wrenches. He was a former president 
of the American Society of Mechanical 
Engineers and a member of its Honor- 
ary Council. 

Mr. Billings was also active in the 
civic affairs of Hartford, serving for 
twelve years as President of the Board 
of Fire Commissioners and_ several 
terms as Councilman and Alderman. He 
was President of the State Savings 
Bank of Hartford and a Trustee of the 
Hartford Trust Company. He was a 
thirty-third degree Mason. 


| ==————=—==== == 


Personals _| 


At the regular quarterly meeting of 
the board of directors of the Stanley 
Works, held recently PHtiLtie B. STAN- 
LEY and Ropert N. Peck, of the Stan- 
ley Rule and Level Co., recently pur- 
chased by the Stanley Works, were 
elected to be vice presidents and given 
a seat on the board of directors 

Dr. ALPHONSE A. ADLER has re- 
signed from the Polytechnic Institute 
of Brooklyn to devote his entire atten- 
tion to his consulting practice in New 
York City in power and _ industrial 
plant engineering. A testimonial ban 
quet was given to him on June 5. 

PauL HOFFMAN 
district manager of the 
Worcester, Mass., grinding 
division, with offices at 324 
Bldg., Philadelphia 
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has 
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W. J. Futter, who has been Ameri. 
can manager for Alfred Herbert, Ltd., 
has resigned, and has been appointed 
American general manager for Harper, 
Bean & Co., automobile manufacturers 
of Great Britain. 

H. A. Pratt has resigned his posi- 
tion as manager of the _ industrial 
department of the Westinghouse Elec- 
tric Co., of 165 Broadway, New York, 
and is now associated with the Atlantic 


Elevator Co. His successor is U. R. 
Marshall. 

H. J. Bearps, formerly with the 
local office of the MHart-Parr Co., 
Charles City, lowa, has been appointed 
temporary divisional manager of the 
Hart-Parr for Ohio, Michigan and 


Ontario, Can. His headquarters will 
be at Toledo, Ohio. 





1 
Business Items | 


LL 


The Clark aie Co., of Bu- 
chanan, Mich., has opened a new plant 
in addition to its plants at Buchanan 
and Battle Creek. The latest plant is 
located at Berrien Springs, Mich., with 
D. A. McIntosh as superintendent. 

It has been announced that the Si- 
monds Saw Co., of Fitchburg, Mass., 
has purchased the plant of Hunter 
Arms Co., at Fulton, N. Y. The trans- 
action is said to involve between $250,- 











000 and $300,000. 
L. M. Baker, supervisor of sales of 
the motor equipment division of the 


Hyatt Roller Bearing Co., has resigned 
to take over the exclusive representa- 
tion of the Ditmer Gear and Manufac- 
turing Co., in the state of Michigan. 
Mr. Baker’s headquarters will be lo- 
cated in Detroit. 

The Sheldon Axle and Spring Co., 
of Wilkes-Barre, Pa., recently published 
the first issue of its shop paper, the 
Sheldon News. It will be issued each 
month to all employees. 
































The American Drop Forge Asssociation 
will hold a meeting at the Hotel Marlboro 
Blenheim, Atlantic City, N. J., on June 17 
18 and 19 E. J Frost of the Frost 
Gear and Forge Co., Jackson, Mich is 
president 

The American Society for Testing Mate- 
rials will hold its next annual meeting dur- 
ring the week of June 21, 1920, at the New 
Monterey Hotel, Asbury Park, N. J This 
society has its headquarters in the Engi 
neers’ Club Building, 1215 Spruce St 


Philadelphia, Pa Cc. L. Warwick is the sec 


retary and treasurer. 

The Gas Products Association will hold 
its summer convention at Mackinac Island 
on June 21 and 22 \ boat will leave Chi 
cago on June 19 for the island. The asso 
ciation is composed of the leading manu 
facturers of electrolytic oxygen and hydro 
gen D>. B. MeCloud, 140 South Dearborn 
St., Chicago, i secretary and treasurer. 

The Society of Automotive Engineers will 


meeting at Ottawa 
inclusive 


annual summer 
Mich., on June 21-25, 


American Steel Treaters’ Society 
a convention in Philadelphia, Sept 
Pollak, of the Pollak Steel 


Ohio. i he secretary 


hold its 
Beach, 
The 
will hold 
14 to 18 J \ 


(‘o., Cincinnati 
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Cabinet, Oil Filtering 
Wayne Oil Tank and Pump Co., 


“American Machinist,” 


The cabinet is intended to be placed 
below machines from which oil is to be 
filtered so that oil from bearings will 
flow to it by gravity. In entering cabi- 
net oil passes through a fine brass- 
Wire sereen into a compartment where 
it is heated to 180 deg. F.. and then 
inte a precipitating chamber where all 
grit and sediment are deposited. The 
filter is built in four sizes for whicl 
capacities are claimed for filtering 
from 100 to 600 gal. of oil per hour 
\ tank for either fresh or filtered oil 
is furnished, to be placed above the 


varings to be lubricated 


shapers, 20-in, Crank 
R. A. Kelly Co., Nenia, Ohio 
‘American Machinist.’ 


The machine can be furnished 
as shown or equipped with a sin 
gle pulley for belt drive, either 
from a variable speed 5 hp. motor 
or through a gear box. It can be 
provided with power feed to the 
head and a tilting top for the 
table. Specifications: Stroke, 20§ 
in Travel of table, horizontal 
264 in.; vertical, 123 in. Ram to 
top of table, 44 to 163 in. Down 
feed, 74 in. Table; top, 14 x 20 
in.; side, 153 x 30 in. Horizontal 
feed, 0.007 to 0.125 in. with 18 








! 
| 
| 
! 
| 
| 
| 
| 
| 
| 
! 
; thoroughly mixed with the old 
! 
| 
l 
| 
! 
! 
| 
! 
I 
! 
| 
| 
' 




















changes. Keyseating capacity, 34 
in. dia. Ratio of gearing: single 
geur, 6.2 to 1; back gear, 24.6 to 1 
per min., 6.5 to $2 Weight; net 


boxed, 4,400 Ib Size of box for export 


Milling Machine, Keciprocating Type 


Ingersoll Milling Machine Co., Rockford, 
‘American Machinist,” 


The machine is built to suit the 
pirticular piece of work upon which 
i to be used; in this case it was 

ened for milling tractor trans 
mission-housings, using one vertical 
spindle with a 14-in, cutter and one 
herizontal spindle with an _ 8-in 
cutter. Duplicate pieces of work are 
mounted on opposite ends of tabk 
ind alternately fed to the cutters 
While a cut is being made on one 
end, Operator places work on_ the 
other end Table is returned by ; 
rapid traverse motion 

Specifications: Casting finished, 20 
s 21 x 38 in Table, 30 x 60 in 
Feed, 8 in. per min Rapid traverse, 
1) ft. per min (utter sizes, hori- 
zontal, & in.; vertical, 10 in Floor 
space +e €Ch =e 8 Weight 
15.000 Ib 


A 


Milling Machine, Reciprocating Type 
Ingersoll Milling Machine Co., Roe 
American Machinist,” 


Th machine is built to suit the 
particular piece of work upon which 
it is to be used, and is also built in 
the openside type, as shown, where 
it is used for milling four surfaces on 


a gas engine cylinder-block The 
first two surfaces are milled in the 
left-hand fixture After this opera- 


tion casting is transferred to right- 
hand fixture and its other sides ars 
milled, while a fresh casting is being 
loaded on the opposite end of the 
table. Machine has both vertical and 
horizontal spindles, which are adjust- 
able Specifications: Two spindles 
Twelve-inch cutters, Table, 14 in. x 
6 ft Feed, 64 in. per min Rapid 
traverse, 10 Tt. 6 in. per min Floor 
space, 36 sq.ft. Height, 8 ft. Weight, 
10.000 Ib 
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Mixer, Carburizing-Compound 
Kent Machine Co., Kent, Ohio 





“American Machinist,’ June 


After each carburizing heat it 
is customary to replenish the used 
compound with a proportion of 
new material which should be 


The large hopper holds the used 
compound and the small one the 
new material. A gate can be ad 
justed to restrict the opening 
through which the material is 
carried by a _ reciprocating feed 
plate It is only necessary to 
1djust the gate of small hopper 
so that new material passed will 
be in the desired proportion to 


old material and for this purpose a sec 


vided During the backward stroke 


material on it is wiped off \ series of 


} 


ind convey the material to the discha 


Centering Machine, Single End Drilling 
Cadillac Tool Co., 268 Jefferson Ave 








‘ 


paddles 
end 


and 
Detroit, 


American Machinist,” June 


The machine may be furnished r 
either belt-driven, as illustrated, 


or with a motor drive Drilling 
capacity of machine is ‘2 in. when 
drilling steel An oil pump with 


tank and piping, drill chuck, spe- 
cial jaws and fixtures can be tur- 
nished as extra equipment 
Specifications Length of bed, 
44 in Distance from ways to 
center of spindle, 53 in. Capacity 
of standard vise, 4-in, round or 
hexagon stock Spindle; speed, 
750 to 1,740 r.p.m.; axial move 











ment, 4 in. ; nose fits No. 3 Jacobs 
chuck Countershaft: pulley, 6 x 


23 in.; speed, 1,050 r.p.m Motor required 


constant speed; or 4-hp 900 to L000 7 


Milling Machine, Reciprocating Type 


Ingersoll Milling Machine Co., Rockford 
American Machinist Jun 


The machine is built to suit the par- 
ticular piece of work upon which it is 
to be used Was built for milling op- 


posite ends of a  transmission-case 
cover This casting has shoulders 
which prevent the work passing clear 
through the housing Four cutter 


spindles are provided and arranged in 
pairs so that one pair takes care of 
the work on one end of the table, the 
other pair running idle while work 
is being loaded on the opposite end 
Table is returned by a rapid traverse 
motor 

Specifications: Four spindles. Tables, 
4 in. x 4 R Floor space, 23 sqft 
Height, 78 in Weight, 12,000 Ib 


Bicknell-Thomas Co., Greenfield, Mass 


p.m 





American Machinist June 








The machine is furnished with 
either a friction drive or a _ posi- 
tive lrive the mechanism being 
inclosed in the head The friction- 
drive machine has a capacity up 
to in. taps, While the positively 
driven machine can accommodate 
taps up to § In. in size Machine 
is driven by means of a 6-in pul 
ley and a 1 -in, belt 

Work table slides horizontally 
on a splined steel shaft, which is 
held it osition by a pilot screw 
An adjustabk stop 1s provided, so 


that holes may be tapped to a 





uniform depth Work table can be adjusted for 
removed so that any special work-holdine {| i 


be mounted in its place. 
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IRON AND STEEL 


PIG IRON—Quotations compiled by The Matthew Addy ¢ 
YCINNATI 
Current 


». 2 Southern $45.60 
wthern Basic 42 80 
ithern Ohio No, 2 46.80 
NEW YORK—TIDEWATER DELIVERY 
2X Virginia (Silicon 2.25 to 2.75) 49 65 
Southern No. 2 (Silicon 2.25 to 2.75) 49.70 
BIRMINGHAM 
No 2 Foundry 42 00% 44 00 
PHILADELPHIA 
Eastern Pa., No. 2x, 2.25 2.75sil 4¢ 48 25* 
Virginia No. 2 45 00* 
Basic 44 50 
Grey Forge 43. 50* 
CHICAGO 
No. 2 Foundry local 44.25 
No. 2 Foundry, Southern 47.00 
PITTSBURGH, INCLUDING FREIGHT CHARGE FROM VA 
No. 2 Foundry 45.65 
Basi 44 40 
Bessemer 44.90 
MONTREAT : 
Silicon 2.25 to 2.75%. 43.25 
* F.o.b. furnace t Delivered 
STEEL SHAPES—The following base prices pe 100 Ib. are 


shapes 3 in. by } in. and larger, and plates } in. and heavier, from 


houses at the cities named 





New York - Cleveland—~ 
One One One 
Current Month Year Current Year ( 
Ago Ago Ago 
Structural shapes $4.47 $3.97 $3.47 $5.50 $3.37 
Soft steel bars 4.62 4.12 3.37 5.00 3.27 
Soft steel bar shapes.. 4.62 4.12 3.37 3 27 
Soft steel bands 5.82 5.32 4.07 6.25 
Plates, } to lin. thick 4.67 4.17 3.67 5.00 3.57 
BAR IRON —Prices per 100 lb. at the places named are as follow 
Current 
Mill, Pittsburgh $4.25 
W are h se, New \ ork 4 57 
Warehouse, Cleveland 3.52 
Warehouse, Chicago 3.75 
SHEETS—Quotations are in cents per pound in various cities fre 
also the base quotations trom n ill 
I arge New Y ork —_—— 
Mill Lots One 
Blue Annealed Pittsburgh Current 
No. 10 3 55-6 00 7.12 8 00 4 57 7 
No. 12 4 60-6 65 7.17@ 8.05 4 62 7 
No. 14 3. 65-6.10 7 22@8 10 4 67 7 
No. 16 3.75-6.20 7.32@ 8.20 4.77 7 
Black 
Nos. 18 and 20 4 15-6 3 8 5009 50 > 30 ~ 
Nos. 22 and 24 4 20-6 35 8 55a 9.55 > 35 x 
No. 26 4 25-6 40 R 60 » 60 5 40 R 
No. 28 4 35-6 50 8 70 > 70 » 30 8 
Galvanized 
N 10 4707.50 > 75a 11 00 0 ~ 
No. 12 4 80 7 60 > B5a@ 11 O00 ) 8 
N 14 4 80-7 60 9 85 11.10 >» 60 & 
Nos. 184 20 5 10 7 90 10 10 11 40 » 90 N 
22 and 24 5 25 8 02 10.25@ 11 55 6 05 9 
No. 2¢ 5 40-8 20 10 402 11 70 6 20 9 
No. 28 5 70-8 50 10.70 12 00 6 50 ) 
Acute seacity insheets, particularly black, galvanized and No. l6t 


Automobile sheets are unavailable except in 


prices are 9.45c per Ib. for No. 16; 9.50 for Nos. 18 and 20, a 
Nos. 22 and 24 
COLD FINISHED STEEL-—W arehouse prices are as f . 
New York Chi 
Round sha screw stock, per 100 Ib 
ba $6.25 $5 80 
Flat hexagons, ft 100 It 
bas 6.75 6 30 
DRILL ROD—D yunts f ist pri 
New Y 
Clevel 
Chicago 
SWEDISH (NORWAY) IRON—The aver Dr 100 Ib 
Curr t ( 
New York $20. 00 
Cleveland 20.00 
Chicago 21.00 
In eoils an advance of 50c. usually is charged 
Nor tic iron (Swedish analysis) is selling at per Ib 


\go 
80 


2 


90 
95 


30 
30 
30 


wre 
| 


LLEY 
28 


27 
29.3 


for structural 
jobbers’ ware- 


Chicago — 


(ne 


‘urrent Year 


Ago 
$3.97 $3.47 


3 87 3.37 
3.87 3.37 
4.17 


3.67 


One Year Ago 
$2.35 


ym warehou 


Year Ago Cleveland Chicago 


55 7 02 
65 7.07 
70 7.12 
80 7.22 
20 7. 80 
25 7 85 
30 7.90 
40 8.00 
50 8 15 
60 & 20 
60 R 35 
90 R 65 
05 9 05 
20 9 20 
0 9 50 
jue enameled 


fugitive instances, when 


nd 9.55c for 


Clevelar 
$6.00 
6 50 
| ( 
0) 
0 
t 
ime ¥ Ao 
$25. 50-30 00 
20.00 
16.50 





WELDING MATERIAL (SWEDISH) The prices are the best we have 
been able to obtain for Swedish welding materials, of which it is reported that 
very little are on the market 

Welding Wire Cast-Iron Welding Rods 

eae | ’ by 12 in. long 14.00 

No. 8, fy and N 10 by 19 long 12.00 

H iby 19 long 10.00 

No. 12 21.00 to 30.00 i by 21 in. long 10.00 

5 N 14 i ts 

No. 18 ~y Weldi Wi ( ited 

No. 20 33.00 
30.00 

Domestic——Welding wire in 100-lb w New York: ¥, 
Bic. per Ib.; }, & 5s to }, 7ic 

MISCELLANEOUS STEEL— The following quotations in s per poundare 
from warehouse at the places named 

New York Cleveland Chicage 

Current Current Current 
Openhearth spring steel (heavy) 7 00 8.00 9 00 
Spring steel (light) 10.00 11.00 2.25 
Coppered bessemer rods 9 00 8 00 6.75 
Hoop steel 6.07 6.50 5.32 
Cold-rolled strip steel 12.50 8.25 10.75 
Floor plates 6 8&0 6.00 6.77 

PIPE The following discounts are to jobbers for carload lots on the Pitts- 
burch basing card, discounts on steel pipe, applying as from January 14, 1920, 
and on iron pipe from January 7, 1920 

Steel BUTT WELD Iron 
Inches Black Galvanized Inches Black Galvanized 
4, band } 47°; 205% Ito lj 344% 183% 
; 51°; 361% 
7 ae Boiees 54°, 413% 
LAP WELD 
2 47°; 344% 2 283% 144% 
2} to 6 50°; 373% 2} to 6 303% 174% 
BUTT WELD, EXTRA STRONG PLAIN ENDS 
t, and? 43 254% i to } 343% 194% 
} 48° 354% 
} to 14 52 39 ¢; 
LAP WELD, EXTRA STRONG PLAIN ENDS 
2 45 334% 2 2949, 163% 
2} to 4 48" 364% 2} to 4 314% 191% 
4\ to 6 47° 35407 44 to 6 304% 18)% 
Stock discounts in cities named are as follows: 
New York Cleveland Chicago 
Black Galv Black Galv. Black Galy 
i to 3 in. steel butt welded. 40% 24 40% 31% 54@ 40% 40130 % 
2} to 6 in. steel lap welded. 35% 20% 42°; 27% 50@ 40% 37) 274% 
Malleabl Class B and C, banded, from New York stock sell at 


e httings 


plus 32° Cast iron, standard sizes, net 





METALS 


Present and past New York quotations in 


MISCELLANEOUS METALS 


cents per pound, in carload lots: 








Current Month Ago Year Ago 
Copper, electrolytic 19.00 19.25 16.75 
Tin in 5-ton lots 51 00 61.50 72.50 
ead 9 00.925 9 00 5.25 
Spelter a iateteiee 7.85 8.70 6.50 
ST. LOUIS 
Lead & 50 8. 87! 4 95 
Spelter 7.50 8. 37) 6.15 
At the places named, the following prices in cents per pound prevail, for | ton 
or more: Chicago 
New York Cleveland - April 8 
Cur Month Year Cur Year ir- Year 
rent Ago \ge rent Ago rent Ago 
Copper sheets, base 33.50 29.50 23.0 32 00 24.50 36.00 26.00 
Copper wire (carload 
lots) 31.25 31.25 23.00 29 50 24.00 27.00 22.00 
Bra heet 28 50 27.50 20.50 29 00 24.00 27.00 21.50 
Brass pipe 33.00 32.00 3075 34. 00 31.00 35.00 31.00 
Solder (half and half) 
(case lots) 33.00 39 00 38.00 40.50 43 00 38.00 39 00 
Copper sheets quoted thove } rol 1 lé J 14 oz er, 
udd 2¢.; polished takes 5c. per sq.ft. extra for 20-in. widths and un 20 
in., 7 
BRASS RODS The following juota ns are {fc large | ) nd 
r, waret ist net extra 
(C’urrer One \ \go 
Vill 23.75 18.00 
New Yor 25.00 19.50 
Clevelar 27.00 23.00 
Chicag 26.00 24.00 
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ZINC SHEETS— 1 llowing pr er I 1 pres 
Carload lots f.o.b. mil 12 
In Ca Broken | 
Cur On Cur On Yea 
) \ rept Ag 
Cleveland 15 2.9 15.50 13.30 
New Yor! 14.0 } 14.50 13.00 
Chicago 15.0 16.5 | 0 16. 00 
ANTIMONY ( nes nd Japar mcer I r 
spot delivery, duty. p 
( mre i) \ yr A 
New York 9 25 & 50 
Chicago 1). 50 > 00 
Cleveland TTT . 12. 50 7.75 
OLD METALS—The following are the dealers’ purchasing prices in cents per 
pound 
— New York 
One 
Current YearAgo Cleveland Cl 
Copp r, heavy. and erucible 16.00 14.25 16 50 16 00 
Copper, heavy, and wire 5.25 13.25 16.50 15.90 
Copper, light, and bottoms 13.75 11.25 15.00 14 00 
Lead, heavy 7 00 425 7 00 7 00 
Lead, tea 5 00 3. 50 5 00 6 00 
Brass, heavy 10 25 & 75 12. 50 16 50 
Braas, light 7 50 6 50 10.00 10 00 
No.1! vellow brass turnings & 50 7.75 10.00 10 00 
Zine >. 25 4 25 5.00 6. 00 
ALUMINUM —The following prices are from warehouse at places named 
New York Cleveland ( y 
No. | aluminum, 98 to 99% pure, in 
ingots for remelting (1-15 ton 
lots), per Ib 33.00 34 00c.@ 35.00 50 
COPPER BARS—From warehouse sell as follows in cents per pound, f 
lots and over 
Current One Year A 
New York (round) - 38.00 25.0 
Chicago 29 00 28 
Cleveland 32.00 26 00 
BABBITT METAI Warehouse price per pound 
New Yor . = lan ( i 
Cu (one Cur On ( i) 
Year Ago rent YearA I Year Ag 
Best grad } ) 87.00 74.50 79 00 70.00 75 Of 
Commercial ) 42.00 21.50 17.50 15.00 15.00 
ao 
SHOP SUPPLIES 
NUTS trom war house at the plac named, on tair ze“ rs, thet wit 
amount is deducted from list 
New York - - Cleveland Chi 
Cur- On Cur () Cur i. 
rent Year Ago rent Year A \ \ 
Hot pressed square 4.00 3.25 $ .75 $1.90 $ 2 00 
Hot pressed hexag 4.00 2 70 75 1. 90 » 00 
Cold punched hexa- 
ron 4.00 3 ? 75 1.90 5 1 3 
Cold pun i 400 2.70 75 1.90 50 1. 30 
Semi-fir ts, *; and smaller, sell at the following di 
( ( \ 4 
New Yor! 30 5 10 
Chicag ) ) 
Clev ! »U 60-10-10 
MACHINE BOLTS—W arehou 
New Y ( ( 
a} 4 } Ver 40 3 
I nd t 1} 30 i 20 20 0 20 
WASHERS -—|! war us it the pla named the f im i 
deduct ! a 
For ight-ir sher 
New Yor list ( " $3 Of ( $3.0 
For cast-iron w r nd | I e pr 100 llow 
New Yor $7.00 ( I $4.50 ( $4 2? 
CARRIAGE BOLTS—From warehouses at the ; named the foll 
discounts from list are in effect 
New Y ( la { ( 
2 by 61 i 10 35 ry 
Larger and to | by 30 in 10 20 15 
COPPER RIVETS AND BURS sell at the following rate from ware! 
Rivets Bu 
Current One Year Ago Current One Year Ago 
Cleveland 20 25% 10 10 
Chicago 160° 10° 10 10 
New York 25 40 n 20°; 











vew York Cleveland Chi 
ste I smaller 3 40" 35-10 
rin 3 40 35- 10°; 
Boi lin. diameter t ? » 10071; 
New \ $7.00 Cl $5. 37 Pitt irgh $4.72 
New Yor 7.10 Cl 47 «I rel $4.82 
SEAMLESS DRAWN TUBING ba pri nts per | I 
warehouse in 100-lb. lots is as follows 
New York ( eland Chi 
Coy 34 00 34.00 35.00 
Bra 33.00 34.00 34.00 
For lia tock shipment 3c. is ually dded The prices, of e. 
vary wi th ur y purchased. For lots of le han 100 Ib., but not k than 
75 Ib., tl ad is 2 | f less thar 75 tt but not less than 50 !b 
ivar is 5 rb (100 ts) ‘ than 0 It but not less than 25 
10e. should | ided to ba ! es fror 10-25 lb., extra is 25 le 
han 101k 45 
1) ! extr wi I for ngel hares nd sheet n et 
mouldings i rdered in above quantitie Above extras also apply to brass rod 
other than standard sto z tock sizes being considered as 4-2 in. inclusive 
int is il i ll in j t gor ill varying fy tl 
sé nds up t lin. by xteenths over lu On st ment ryregating han 
100 Ib., ther rally boxing charge of $1.50 
LONG TERNE PLATE—In Chicago N 28 primes from stock sel mi- 
n y. for $8 0 per 100 Ibs 
COTTON WASTE—T!} in cents per pound 
New York 
Current One Year Ag Cleveland Chicagc 
White 11.0007 15 50 l 00 16.00 11.00 to 14.00 
Colored mixed 7.00@ 10.50 » 00-12.00 12.00 9.50 to 12.00 
WIPING CLOTHS—Jobbers’ price | 1000 is as follows 
134x113} s4x204 
Ch nd >>. Of 65.00 
Chi 41.00 43.50 
SAL SODA s { 100 
( ( Me Ag One Year Ago 
New ¥ $3 00 25 $1.75 
2.02 00 1.75 
( 2.50 0 2.75 
( > 50 25 2.00 
ROLL SULPHUR 360-lb. bbl. sells as llow 100 Ib 
( rel 0) \l A ge One Y« Ago 
New $3.90 $4.00 $3.65 
Phila i 3 65 
( el 4 25 4.2 3. ¢ 
( > Of ) } ? 
COKE— 1 ing tor Cor Isville 
» 10 June 3 May 27 
$14. 50@ $15 $14 50 | 0 $14. 506; $15 50 
; rT 15. 50% ) 15.50@ 16. 56 
FIRECLAY I p! 
(curr t 
( Per 7 $8. Of 
( " 0-1 1 00 
LINSEED OU 
\ ind ( g 
Cur (ine 
e Y r Ago 
.' 7 ¢ $. 2 $s! 78 
. w 2 7 1.98 
To t le vl 
$2? 2 x 
WHITE AND RED LEAD— ! 
Red White 
ne Year One Year 
( at Ago Current Ago 
Dry and Dry ar 
i. I Dr I ) In Oil In O71 
10 " tog 55 7 3 oon 14 50 15.50 13 r 
25 and 50-lb 15.7 7 13 4.75 15.75 ! , 
12}-lb. keg 16. Of 17.5 13 15.00 16.00 13.5 
5-lb. cans 1850 20.00 15 00 16.50 § 50 15.0 
}-] ins 20 n 7 16 17.50 f ! nn 
900 Ib. lots less 10 liscount. 2000 Ib. lots less 10-24 liscouat 
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y a wc sng ecapabtataaaccama cs: N. . Buffalo—The Ericsson Mfg. Co... tig, Purch Agt machine tool equipment 

A : _ ~ = 1100 Military Rd \. F. Beecher Purch for plate and forge shop 

: ‘ : ‘ : : 

: Machine rools 3 Agt 2 and 4 spindle drill presses and one ' . 

= = 36 in. planer Ill., Chieago—The Chicago Tool and 

Seveseees , Engine Co., 343 South Dearborn St.—two 5 
[he following concerns are in the market N. Y., Buffalo—The Flexlume Sign Co., or 6 in. Cleveland or Gridley automatic 

fur machine tools 1353 Niagara St.. G. A. Fleming, Purch. screw machines (new) 

- “= Agt 3 to 4 ft. square shears and one 10 . " , 
Conn., Bridgeport—The Bridgeport Ma- t+ steel brake Mich., Detroit—The Fletcher Machine 
: he . - ft. steel brake hates 

chine Co., Beardsley St repair shop equip ; . ; Co.. 547 McDougal Ave., M. B. Fletcher, 

ment, N. Y., Buffalo—The Sparkling Electric Purch. Agt general machine shop -equip- 
Conn., ' Westport—The Westport Aute Co. 195 Dearborn St.—one 36 in. shear, ment. 

Ss: c epair 8 quipment one 42 in brake folder foot power. and , a . : 
tles Co.—repair shop equipme , one 28 in. hand beader Mich., Detroit — The Fruehauf Trailer 
Mass., Boston—The Amoskeag Mfxz-’ Co Pats ; : : Co., 1375 Gratiot Ave.—machine tool equip- 

Ames Bldg 9 ) N. Y., Buffalo—The Sterling Engine Co., ment for manufacture of automobile trail- 
One & x 8 in. and one 22 x be in. back 1252 Niagara St G lL. Conklin Purch. ers and trucks 

geared engine lathe, power cross feed, com- \et one tube bending machine : . 

pound rest and taper attachment , i , ; Mich... Detroit—The Gorham Tool Co 
One 36 x 14 in. engine lathe N. ¥.. New York (Borough of Brooklyn) Globe Bidg., 25 East Fort St.. L. C. Gor- 
Three 12 x 5 in. and one 12 x 6in J. W. Kent, 29 Gold St.—lathes ham, Megr.-——miscellaneous tool equipment 

— ie x 6 ft. chucking turret latl N. ¥.. New York (Borough of Brooklyn) for drill repair work 

1 2 } : ‘ y ‘ athe ah . 7 P wis e . < _ ee . 
One flat 2 x 24 in. chucking turret lathe ~The Metropolitan Material Co., 1335 Mich., Detroit—C. J, King, 1175 Gratiot 

Tones a I anison , ahha 9 hy awe one Landis pipe threading Ave one No. 3 punch press. 
One 1 13/16 in. turret lathe with plain #eMine (used) Mich,, Detroit—The Natl. Production Co 

nutomatic chuck and wire feed N. ¥.. New York (Borough of Manhat- fellevue and UHerlin Sts.. J. H. Bishop, 
One chucking lathe with 20 in. swing tan)—The Dwight & Lloyd Sintering Co., Seev general equipment for machining 
One 16 x 8 in. back geared engine lathe Inc., 29 Bway.—drop forgings and castings metal parts for special machinery 

power cross feed and compound rest, with for manufacture of mining machinery 

taper attachment, and one without taper : ’ k q . Mich., Detroit—The Olive Tool Co 97 

attachment N. Y¥., New York (Borough of Manhat- wast Congress St general machine shop 
Two 14 x 5 in. back geared engine lathes tan) The S. Ransom Co Inc. 401 h- est equipment, 

power cross feed St machine tool equipment for machine 2 4 T ae er 
One 14 x 8 in. back geared engine lathe shop doing marine work Con iss an ma Ne om tne a 8 ft 

power cross feed, compound rest and taper 7 ‘ . , oo 1 tito : 5 . . 
mY ; h. _ N. Y¥.. New Yerk (Rorough of M: inhi it- bed and 16 or 18 in. head 

at acnime 1 > . . or 

, tan) tvan Garage ( 358 Kast 57th . ‘ . © 

One 16 x 8 in. back geared engine lathe — ae axe , = air al aw uipment ti Mich,, Pontiace—F. S. Milward—machine 

power cross feed and taper attachment - a nate ——— a shop equipment for motor re 
: i é i i ? pairing. also 
Mas Boston—The Eco Mfg. Co.. Exel N. Y., New York (Borough of Manhat- forge equipment 
HaS., — i ® . iy p ucking ttni—the Southern Sales Corp., 68 William ‘ 1 - ‘ ; 

idg., 53° State St.—2 ivan chucking St. A. T. Peterson, Purch. Agt Mich.. Saginaw The Carde Stamping 
rrindt rs. One (2 in 1) lathe 42 in. swing. 26 ft and Tool Co press equipment for manu- 

D. C., Washington—The Bureau of Suy bed, complete with countershaft and stand- f#cture of metal stampings. 

plies and Accounts, Navy Dept Schedules «ard equipment 0., Cineinnati—The Howard Sign Sys- 

6233 to R655 For Philadelphia. 2 nut and One 300 ton hydraulic Wheel press, belt tem 51 4 Central Ave one 40° in gap 

bolt assembling machines; for ltirooklyn driven, to handle 60 in. wheels shear, foot power (used preferred). 

and Mare Island, Commutator slotter saws One 28 in. crank shaper, complete with 

and box; for South Charleston, W. Va. 6 standard equipment 0., Columbus—The Columbus Auto Parts 

cold saw blades and 2 automatic cold saws One tool grinding machine complete, with (o.. 215 Kast Russell St i. P. Walworth. 

for Lakehurst, N. J 2 buffing and polish wheels 12 xX 2 Xx 1 Purch. Agt machine tools, including one 
ing machines, dry grinders, 1 wire straight One bolt machine with dies and taps from shaper and one grinder 

ening and cutting machine. 2 blacksmith } to 18 in... complete with countershaft and 

forges. 1 metal abrasive cutter, one saw standard equipment, belt driven 0... Columbus—The Universal Milking 

sharpener on bandsaw Gling se tting ane WN. ¥.. New York (Borough of Manhat Machine Co.. Goodale St. and Michigan 

joining machine, one double bench grinder = 14n)—The Standard Oil Co. of New Jer Ave., J. A. Schmidt, Purch. Agt.—machine 

and one band resaw stretcher for Nor eR hi sal ; . A tools including 2 lathes, 1 turret lathe, 1 
, reece” - ; sey 26 Bway machine oot equipmen for 

folk, Va one rivet and bolt issorting ma Camas M3 lant screw machine 1 puneh press and 1 bor- 

chine for Bremerton, Wash 12 solid dies ’ 3 Ts ing machine 

. ’ > : : Oo z if Manhat- bed 
D. C.. Washir n—The Southern Ry N. ¥.. New York (Borough « i , ae—The 3 : “ac- 

- . nen —_ ae oO ‘ an} Phe West India Sugar Finance Corp., w is., Fond du Lac—Th Bulldog Tra 
unsey Elds nachine ools i29 Front St engine lathes punches tor Co.. Park St.. J. Tritz, Purch. Agt.— 
Md., Baltimore—S vy Willian 923 shears and steam hammers one boring mill 

North Calvert St one solid spindle lathe ‘ -_ aan . = 
terete an. : . : a , N. V.. New York (Rorough of Manhat Wis.,, _ Milwaukee The Balanced Valve 

gaat . " Pwings Over Cae = e tan) The Whitall Tatum Co 16 Liareclay Motor Co 284 Kast Water St. BE Eber- 

I between center (used) Sy machine tool equipment for rubber hardt, Purch. Aet boring mill, lathes and 
Md., Curtis Bay—The Curt Ray Copper roods factory n Keyport. N J radial drills 
! on << . > rors , } rt : . , ° > 2 . »- 
d In n \ k . ( 2d Rog bb Purch. As N. ¥.. New York (Borough of Queens) a. is. Milw aukee—W I. Eldredge 185 
; . r t “ y ‘ 6 . ' l yas Iirewster & Co Bridge Plaza Long Island efferson one sma lathe and one drill 

en oO « a > XN ; ingles. one ~ . , , : (ress 
aia “appa , VI ‘ (ity machine ool equipmer for nanu 
od). facture of automobile bodice Wis., Milwaukee—W. FE. Fandrich. 1439 
Mal Westport more FP. O.)—The N. Y¥., Schenectady—The General Ele« rs sie per and one grinder 
Ne I ) Kloma S (} I ric <0 R a Rd one 16 in. back geared Wis., Milwaukee—Thi Meehan Mfg. Co., 
phneree _ ‘ ie tes pright drill, motor drive, f Harrisor 16 West Water S wneh presses and a 
ower shear 
N a] Camden } roo Per ‘ Pa. Hathield- Beding North Pet nsylvania Wis., Milwaukee—The Nash Motors Co., 

( ) ’ ad « roenter ~ muneh \ her Co ' ers and meta r ne ma Clement and Oklahoma Aves B. W Twy- 

hiner man. P } vt ! “ill pr 1 or 

} im \s one drill press and one 

, the 
N ‘ Buflalo—The ffalo (j oline Pa., Pittshburgh—The Penn Line : 
oO ce & Mair o 7 Flvnr Ry WwW. G Phelps, S48 South P fic Ave Wis... Milwaukee—Th: Universal Foot 
a ad , Purel \gt drill pre . Me: rin Co 1043 3rd St A. W Kreiger 
6 it N. €C., Wilmington—The ( t Purch. Agt.—one bending machine a one 
e RAR 1810) Princes Ss I I. F ! machine 
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la., Des Moines—The Des Moines Fdry. 
and Machine Co., 314 Flynn Bldg.—lathes, 
shapers, millers, mill presses and boring 
mills, all individual drive. 

Cal., San Franciseo—The Berger & Car- 
ter Co.. 365 Market St.. G. D. Reynolds, 
Hotel Belmont, New York City, Purch. 
Agt.—one 43 in. spindle turret lathe and 
one open side planer. 

Que., Quebee— The Signs of Canada, 
Ltd., Collins St., O. A. Berian, Purch. Agt 

die punches, presses, binding, grooving, 
burring, printing and folding machines and 
machinery for manufacture of heavy fibre 
board and sheet metal boxes. 





Machinery 











The following concerns are in the market 
for machinery: 

Md., Baltimore—H. E. Crook & Co., Inc., 
28 Light St., R. A. Bushman, Purch. Agt.— 
one 1100 lb, steam hammer (used). 

Md., Baltimore—S. T. Williams, 223 North 
Calvert St.—one winding machine, motor 
drive, 440 v., 3 phase, 25 cycle. 

N. J., Boundbrook—The Vereplica Art 
Co.—one 44 in. varnishing machine, one 45 
in. power cutter, one picture mounting ma- 


chine, one 4 ton and one 10 ton chain 
hoist. 

N. Y¥., Buffalo—Dohu, Fischer & Beyer. 
1340 Niagara St., L. Lang, Purch. Agt.— 


plowing machine for pulley stiles. 

N, Y., Buffalo—The Oliver Gear and Ma 
chine Co., Inc., 60 Cherry St.—chart for 17 
x 24 gear hopping machine, Schuchardt & 
Schutte. 


N. Y.. New York (Borough of Manhat- 
tan)—the Amer. Manufacturers’ Export 
Assn., 160 Bway., A. W. Willman, Asst 


Secy.—-Machinery for manufacture of paper 
boxes and small cans for firm in China. 

Machinery for manufacture of valves and 
cocks for firm in Germany. 

Machinery for manufacture of brick and 
tile for firm in India, 

N. Y¥., New York (Borough of Manhat- 
tan)—Dee Henderson & Co., 15 Maiden 
Lane—iron and steel wire drawing mach- 
inery, textile machinery, machinery for 
manufacture of wire nails and equipment 


for Calcutta, India, jewel factory. 
N. V.. New York (Borough of Manhat- 
tan)—The Harris Mfg. Co., 1480 Bway.— 





one 15 ton overhead traveling crane 

N. Y¥., New York (Borough of Manhat- 
tan)—The Mayhew Steel Products Co., 291 
Bway.—drop hammers and _ (forges for 
Hopewell, Va., plant. 

La., New Orleans—R. J. and A. Mar- 
tinez, Magazine St. and Common St., N.— 


equipment for shoe factory. 

La., New Orleans—E. J. Putzel, 403 Bd 
of Trade Bldg.—machinery for manufac- 
ture of brooms. 

8. C., Bishopvile—F. H. Beard, Rox R— 


one beading machine,.one band saw and 
general wood working equipment. 

Va., Riechmond—The Virginia Carolina 
Rubber Co.,:-Real Estate Exch. Bldg. R. J. 
Kell, Pres.—-machinery for manufacture of 
auto tires and accessories. 

M., Chieage—The Fuehr & Stemmer 
Piano Co., 2701 South Wells St.—one 
veneer tapering machine. 


Mich., Detroit—The Wildman Rubber Co., 
816 Book Bldg. (for Bay City plant)— 
complete tire making equipment and ma- 
chinery. 

Mich., 
Hoist Co., 
ufacture of 
bodies. 

Mich., Grand Rapids—The Rice Veneer 
and Lumber Co., 51-55 Campau Ave.—one 
6 in. circular saw and equipment. 

Mich., Jackson — M. C. Rousch. St 
George Ave.—miscellaneous equipment for 
rebuilding emerywheels. 

Mich., 


Wood Hydraulic 
machinery for man- 
hoists and iruck 


Detroit—The 
Russell St 
hydraulic 


Lapeer — FE. Knapp - grinder. 


buffer. vuleanizing and tire welding equip- 
ment and small tools. 

Mich., Saginaw—The Aero Cushion Inner 
Tire and Rubber Co., 909 Ford Bldg 
equipment for manufacture of tires. 

Wis., Appleton—W. Plake 627 South 


machinery 
Natl Granite Co 


River St.—wood working 
Wis., Eau Claire—The 


418 Wisconsin St., M. J. Johnson, Purch 
Agt.— polishing mills. 

Wis., Eau Claire—F. V. Wahl. 5923 
Water St —wood working machinery 

Wis., Milwaukee — The Conaway Wads 
worth Pattern Co °10 Syeamore St., A. 
Wadsworth. Purch Agt.—special machin 
ery for the manufacturé of metal sho 


makine natterr 


Get Increased Production—With Improved Machinery 


Harley Davidson 


Wis., Milwaukee—The 
Sts.—travel- 


Motor Co., 37th and Chestnut 
ing crane. 





Wis., Milwaukee—The Middle States 
Fdry. and Mfg. Co., 512 Exch. Bidg. 
cupola and emery wheel. 

Ont., Toronto—The Dept. of Pub. Wks., 


for Kingston—cold storage equipment ; for 
Burwash (industrial farm)—$40,000 worth 
of machinery. 





Metal Working 











NEW ENGLAND STATES 
Conn., Bridgeport—The Lridgeport Ma- 
chine Co., Beardsley St., is having plans 
prepared by J. E. Stone, Archt., Canaan 
Rd., Stratford, for the construction of a 
1 story, 40 x 80 ft. machine shop. Esti- 


mated cost, $20,000. 

Conn,, Ft. Trumbull (Milford P. O.)—The 
U. S. Electric Co., 108 State St.. New Lon- 
don, has awarded the contract for the con- 
struction of a 44 x 75 x 101 ft. foundry 
here, for the manufacture of electric rivet- 
ers and heaters. 

Conn., Hartford — The Spencer Turbine 
Co., 484 New Park Ave., has awarded the 
contract for the construction of a 1 story. 
60 x 124 ft. addition to its factory, for the 
manufacture of blowers, etc. Estimated 
cost, $45,000. 

Conn., Meriden—C. Collington, 81 Crown 
St., has awarded the contract for the con- 
struction of a 1 story. 80 x 120 ft. garage 
on Cook Ave, Estimated cost, $60,000 
Noted June 3. 

Conn., New Haven—L. Papa, 224 St. John 
St., has awarded the contract for the con- 
struction of a 1 story, 50 x 115 ft. garage 
on Franklin St. Estimated cost, $25,000. 

Conn., Waterville—The Rowbottom Ma 
chine Co., Sheffield’ St., las awarded 
the contract for the construction of a 1 
story, 40 x 45 ft. and 15 x 24 ft. addition 
to its plant. Estimated cost, $15,000, 


Conn., Westport — The Westport Auto 
Sales Co. is having plans prepared by J. F. 
Stone, Archt., Canaan Rd., Stratford, for 


the construction of a 1 story, 65 x 170 tt. 
garage on Post Rd. Estimated cost, $45,000. 

Mass., Brookline—B_ Davis. c/o Tuck & 
Gilman, Archts. and Engrs., 34 School St., 
Boston, is having plans prepared for the 
construction of a 1 story, 70 x 220 ft. 
garage on Brainerd Rd Estimated cost. 
€R0,000 

Mass., Everett—The Crocker Pen Co., 167 
Oliver St.. Boston, has awarded the con 
tract for the construction of a 1 story, 60 
x 120 ft. factory Estimated cost, $30,000 
Noted June 3. 

Mass., Fairhaven — The Fairhaven Mills 
will soon award the contract for the con- 
struction of a 1 story addition to its machine 
shop. Estimated cost. $40,000. W. E. 
Tobey & Co.. 37 Merchants Bank Bld¢e 
New Bedford, Engrs 

Mass., Florence—The International Silver 


Co., 48 State St.. Meriden, Conn., has 
awarded the contract for altering its plant 
here and building a 1 story, 40 x 110 ft. 
forge shop. Estimated cost, $45,000 
Mass., Springfield—The Bausch Machine 
Tool Co., 156 Wason Ave., will soon award 
the contract for the construction of a 2 


story, 60 x 132 ft. addition to 
Estimated cost, $50,000. 

Mass., Springfield — The Western Massa- 
chusetts Cadillac Co., 521 Worthington St 


its factory 


has had plans prepared by S. S. Rerman 
Archt., 3818 West 13th St.. Chicago, for 
the construction of a 1 story, 192 x 107 ft 


sales room and service station on State and 
Oak Sts Estimated cost, $65,000 

Mass... Willimansett (Holyoke P 
Rauch & Lang, Inc., Cleveland. O 
awarded the contract for the construction 
of a 1 story, 80 x 300 ft. factory for the 
manufacture of automohiles Estimated 


O.)— 
have 


cost, $150,000. Noted Mar. 18 
MIDDLE ATLANTIC STATES 
Md., Westport (Baltimore P. 0O.)—The 
Chesapeake Iron Wks. plans to build a 1 
story, 50 x 210 ft. addition to its plant, for 


and 
50,000 


the manufacture of structural orna- 
mental iron Estimated cost, $ 

N. Y., Buffalo—The Bancroft Jones Corp 
Mutual Life Bldg.. has had plans prepared 
for the construction of a 96 x 80 x 2nf 
ft. fabricating plant at 69% Hubbard St 
Estimated cost, $15,000 


N. ¥.. Buffalo—The WW. Robertson Ma- 
chine and Fadry. C: 58 Rano St., has pre- 
pared plans for the construction of a 
story, 120 x 170 ft hlv room Eesti- 

ted cost e715 N0A 


1334¢ 


N. Y., Jamaica—The Fundy Co., 115 
3way., New York City, will build a 1 story, 
60 x 125 ft. garage on Hillside Ave., here 
Estimated cost, $30,000, 

N. ¥., New York (Borough of Brooklyn) 
—J. Chambers, c/o T. Bennett, Archt., 7826 
5th Ave., will build a 1 story garage on 
4th Ave. BMgstimated cost, $50,000. 

N. Y., New York (Borough of Brooklyn) 


—L. A, Hill, 6518 Hamilton Ave., will build 
a 1 story, 100 x 100 ft. garage on 65th 
St. and Ft. Hamilton Ave. Estimated cost 
$30,000. 

N. Y., New York (Borough of Brooklyn) 
—The Packard Motor Car Co., Bway. and 
61st St. New York City, is having plans 
prepared for the construction of a °% story, 
100 x 200 x 400 ft. service station and 
showroom on Bedford Ave. and Empire 
Blvd., here Estimated cost, $250,000 A 
Kahn, Marquette Bldg. Detroit, Mich., 
Engr. 

N. Y., New York (Borough of Manhattan) 

The Remington Typewriter Co., 374 
tway.. has awarded the contract for the 
construction of a factory Estimated cost. 
$40,000. 


N. ¥., New York (Borough of Manhattan) 


The 111 West End Ave. Corp., c/o ‘ 
Meister, Engr. and Archt., 534 West 56th 
St., will build a 2 story, 100 x 100 ft 


garage and service station. Estimated cost, 
$85,000. 

N. Y¥., New York (Borough of Queens)— 
The Hellman Motor Corp., c/o McEvay & 
Smith, Archts., Queens Plaza Court, Long 
Island City, will soon award the contract 
for the construction of a factory on Ely St 
and Sunswick Ave., Long Island City. Esti- 
mated cost, $75,000 


N, ¥., Richmond Hill——-The Kenner Wil- 
liams Stamping Co Ridgewood Ave., is 
building a 1 story addition to its factory. 
Estimated cost, $40,000. 


Pa., Philadelphia—Froelick Bros., 
North 7th St., will soon award the con- 
tract for the construction of a garage and 
pipe storage building on 10th and Hutchin- 
son Sts. Estimated cost, $10,000. 


Pa., Philadelphia—Queen Bros., 18th and 
Oregon Sts.. are having plans prepared by 


142 


E, A. Wilson, Archt., 1298 Chestnut St.. 
for the construction of a 1 story, 22 x 240 
ft. garage on Springfield and» 50th Sts 
Estimated cost, $25,000. 

Pa., Pittsburgh—The R. P. McCurdy Co., 
Farmers Bank Bldg., is having plans pre- 
pared by Hunting Davis Co.. Archts., Cen- 
tury Bldg., for the construction of a 
story, 60 x 120 ft. garage and sales huild 


ing, on Millvale St. and Baum Blvd. Esti. 


mated cost, $125,000. 


Waynesboro—The Frick Co., West 
Main St., will soon award the contract for 
the construction of a 1 story, 147 x 300 ft 
foundry and a 2 story, 30 x 100 ft. pattern 
shop and storage building. Estimated cost, 
200.000 


Pa., 


SOUTHERN STATES 


Va., Hopewell—The Mayhew Steel Prod- 
ucts Co., Inc., 291 Bway., New York City 
has awarded the contract for the construc 
tion of three 1 story buildings, here, for the 
manufacture of mechanical tools Esti 
mated cost, $150,000. 

W. Va., Charleston—The Kanawha 
Co. has had plans prepared for the con 
struction of a 1 story, 49 x &5 ft. forge 
shop along the tracks of the Kanawha & 
Michigan R.R., between Ruffner and Thomp 
son Sts Estimated cost. $5,000 

W. Va., Clarksburg—The Phelps Can Co 


Mfz 


Lawrence St., Baltimore, plans to build an 
85 x 150 ft. factory and several 1 and 2? 
story buildings. here W. J. Phelps. Pres 


MIDDLE WEST 


Ill... Chieago—The Monighan Machine Co, 
°036 Carrol Ave., has awarded the contract 
for the construction of a 1 story, 110 x 504 
ft. factory on Augusta and Kilpatrick Sts 
for the manufacture of drag line excavators 
Estimated cost, $250,000 Noted Feb. 10 
Mich., Detroit—The Fletcher Machine Co., 


547 McDougal Ave., has awarded the cor 
tract for the construction of a 1. story aL 
x 96 ft. machine shop Estimated cost 
$10,000 

Mich., Detroit—The Sunny Home Flectric 
Co 1469 East Grand RBivd., has awarded 


the contract for the construction of 1 
story, 78 x 162 ft. machine shop on Scotten 
Ave Estimated cost. $47,000 Noted April 
29 

Mich., Detroit—A Warras, St. Aubin St 


plans to build a 1 story, 37 x 48 ft. wara; 
on Canfield Ave Estimated cost, $70." 
Willian Pros Kresee Pld A nateé 





Mich., Jackson — T Fro Gear ind 
7 rtor ind Tyson Sts ha 
T T ct t I t ‘ cor ruct T 
1640 f ind th ron 
< se0.00 
Mich... Pontiac — | “> Milward ha 
jyitrac constru ion 
, 1 f £74 n South 
S | mated wt. $50,000 
Mich., Saginaw r} ( roe Stampin 
14 ( } lar repared by 
\ \I { T Are! Sug naw 
( | | or ’ 
factor Estimated cost : , ooo 
0., Akron-—The Neutral Mfg. Co. recent! 
, I f with § capital st } 
‘ I ae) 
o., Cineinnati The Tauer Automobil 
( f i North St pla 
H tor } vdd ‘ 
0., Cleveland—The Tool and Automobil 
Products Co., East 73rd St. and St. Cla 
. rded t contrac for the 
. ot ’ 1 ) { ma 
Ba 19 St St. Clair 
| ' cost, $1 0 Noted 
+ ; 
Wis., Milwaukee—The A. Goethal C 01 
it Ss has rded contr t for the 
nof a 1 story, 60 x 120 ft. sheet 
metal ho} 
Wis., Milwaukee — Th: Middl State 
Feary ind Mfg. Co 12 Ry Exel Bldg 
building a 1 story, 8 x 100 ft indry 
n Fratney St Estimated cost, $ 10 
Wis., Oshkosh The Oshkosh Motor Trucl 
Mfg. Co ligh St is bu ing 1 1 story 
100 x 450 ft: assembling plant Estimated 


co £7150 000 


Wis., Sheboygan—The Helming 
, Sout ith St has awar contract 


for P onstruction of a 59 x 150 


blic garage on Eri Estimated 
cost, $100,000 Noted May 6 
Wis., Sheboygan—The Sheboyea Lime 
Wks g° Niagar Ave., will soon award 
the contract for the construction of a 1 
ik x 14 t rarage office ind sup 
oO » on Sou Water St Estimates 
co . ‘iT J * Smitl Imig Bldg 
Archt 
Wis., Waukesha Ee Cc. Rlair & Sor 40 
hw pian to ( i 1 story foundry 
Wis., West Allis T) Inter te Steel 
Mfg. Co 7A South Pier St M 
building ] tory gn » Oo ft 
f ting shop on 47tl d Rogers Sts 


Wis,, West Bend—The Schmidt & Storck 
\ (‘oo ha iwarded the contract for 
m of } ] story 1 ’ x ’ ft 

Vl . — . 


Mai 
Or 
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la., Des Moines 7 ) RB Howard 
{ ( | 1 Viornhy Ste will 
Mio a | Lonis—7T T tr Sey 
ai ‘ ‘ ‘ 
* I r 14 
~ \ \ 1 Carroll S 
| te | I Rr t ( 
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General Manufacturing 


NEW ENGLAND STATES 


Bridgeport The Br ort | 


Conn 
| ; (‘enter =f 





c 


; mii Searchlight Section 3.x | 


AMERICAN 


y on Center St., for the ma 

f re f wel f Estimated cost, $100 
( Fletcher Thompson Inc 1089 Broad 
Ss Ione? N | May 20 

Conn., Bridgeport—The East Side Flour 
ind Grain Co., 1677 Seaview Ave., will soon 
award the contrac for the construction of 

ae T ” f factor Estimated 
co e500 000 

Conn., New Haven The Berger Bro 
Co Derby Ave ha iwarded the contract 
for the construction of sti 100 x 110 
ft. factory on Derby ind Ell ortl Aves 
or the manufacture of corsets Estimated 
cost. $100,000 

Me., Dixfield—The FE! c We ng Co 
Pawtucket, R. IL... will ) rd the con 
tract for the cor ruct f if story 100 
x 150 ft factory ilor t inks of the 
Webb River, het Estimated cost, $100,000 
Noted May 

Mass., Boston The Bos Pay Board 
Co 161 Albany St wil 1 4 story 
10 x 50 ft. addition to its plant Estimated 
cost. $25.000 

Mass., Boston—The Metropolitan Litho 
graphing and Publishing Co Dane St has 
iwarded the contra for the mstruction 
of a stor’ 1¢ ft r on Bow 
St Estimated cost, $50,' 

R, 1., Pawtucket—The Pawtucket Hosiery 
Co 107 Rand St Centra Falls has 
awarded the contract for the construction 
of a 1 story, 32 x 75 ft. textile mill Eesti 
mated cost, $15,000 

MIDDLE ATLANTIC STATES 
. d., Jersey City—Colgat & Co 105 
Hudson St., manufacturer of soap, etc., has 
iwarded the contract for the construction 


oO 


St 






45 x 50 ft. factory Morris 


$70,000 


Whitall 


fa 4 story on 
Estimated 


N. J., Keyport—Th« 


cost 


Tatum Co., 46 


Barclay St New York City as awarded 
the contract for the construction of a 3 
story 50 x 200 ft. factory here, for the 
manufacture of glass ware, et Estimated 
cost S1O0.000 

N. J., Newark—S. Jones & Co [7 Me- 
Clellan St.. has awarded tl contract for 
the construction of a 1 story, 40 x 40 ft 
oiler house and 30 x 80 ft. addition at 
its factory for the manufacture of gummed 
paper Estimated cost $25,000 

N, J.. Trenton—The Bergounan Rubber 
Corp has awarded the contract for the 
construction of three 2 story factories, 60 
x 150 ft 5 x 80 ft. and 20 x 20 ft. on 
Whitehead Rd Estimated cost $250,000 





Roquemore Cast 


Buffalo—The 


2851 Delaware Ave is prepar 
for the construction of a 1 story 
factory along the tracks of the 
Central R.R. betwee Brecken 
Ferry Sts estir ted cost, $11 





= I 3 Co. has had 

e ec ructio of a 

tors x t idd ) s plar 

Rristol Ave for } nufactur oO 
board Estimated cos $35,000 


N. ¥.. New York (Borough of 


VW Pir sser, 195 W iam St } s awa 
mtract for the construction of a 4 
! ' x {t ict \ t manufac 
f I ¢ ’ 
Tu 
ee New York (Dor f Queens 
‘ “ i to 
I S nd W \ Lo 
1 ¢ \ I t 1 < t. $50.0 Noted 
Pa. Philadelphia—T ‘ I] P. Cigar 
a 1 Rro St 
. & ain ae te . Pla 
en , P 
SOUTHERN STATES 
La New Orleans—R. J. a \. Martin 
I s ] ( wmmor ~ N wre 
me ft 1 
| ; | } 7 } m 
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Va., Richmond—The Larus & Bro. Co., 


Sout! Ist St is having plans prepared by 
Cornell & Johnsor Archts., 707 Cha t 
of Commerce Bidg for the construction 
of i » story 88 x 176 ft tobacco factor’ 
n 21st and Cary Sts Estimated cos 
$125,000 


MIDDLE WEST STATES 





Ind., Evansville — The Indiana Atomize 
Fuel Co. is building a plant for the manu 
facture oT itomized coal Cost betweer 
$125.000 and $150,000 

Mich., Bay City—The Wildman Rubber 
Co., 816 Book Bldg., Detroit, plans to build 
the first unit of a tire plant, here Esti 
mated cost, $1,000,000. Total estimated cost 
$10,000,000 

Mich., Detroit—The Wood Hydraulic Hois 
Co Russell St will soon award the con 
tract for the construction of a 2 story, 140 


x 400 ft. factory on Cardoni St Estimated 


cost, $125,000 H. T. Millar, Lightner Bldg 
Archt 

0., Coltumbus—The Amer Educational 
Press Co 2°97 West 36th St New York 
City, is building t story, 1874 x 464 ft 
addition to its plant Estimated cost, $100,- 
Ooo Noted Dee. 11 

0.. Ironton—The Sheridan Coal Co. is 


preparing plans for the construction of a 
plant at Sheridan, near here. Estimated 
cost. $175.000 

Wis., Manitowoe—The H. Zannacker & 
Sons Co 923 Washington Ave will soon 
award the contract for the construction of 
a 3 story, 50 x 64 ft. dry cleaning plant 
on 18th St 

Wis., Plattville—The Peacock Cheese Co 


Sts Shebovgan 


construction of 


Jefferson 
for the 


South 12t and 


is preparing pl 


ins 


a 2 story, 60 x 210 ft. cheese warehouse 
and cold storage building here. 


Wis... Sheboycan—Tlh 
Furniture Co., ¢ J. Rank 


Shebovean Fibr« 
will build a 4 


‘ Secy 202 North 





15th St., story, 60 x 120 ft 
factory,*to replace the one which was re- 
cently destroved bv fire 

WEST OF THE MISSISSIPPI 


Aurora — The Juvenile Shoe Co 
Bldg., St. Louis, plans to build 
here Estimated cost, $200,900 


Louis—The L: 


Mo. 
\dvertising 
factory 
Mo., St. 


iclede Gas L 


Co l(éth and, Olive Sts... has awarded 
contract for & coke ovens at 518 Catala 
St Estimated cost, $80,000 

Tex., Breckenridge—The¢ I ckenrid 
Oil and Refining Co. is havins ins pre 
pared for the construction of a refinery 
have a daily capacity of 100 bbl Est 

ited cost $300,000 


WESTERN STATES 





Cal.. Burbank — The Burbank De 0 
ment Co 206 West San Fernando St 
having ins r ired H. J. Knauer 
Archt., 1129 Storey Blidg., Los Angeles. for 

onstruct ra i ind story. 62 
! x 114 f factory 7] Ver 
the manufacture {f soal 
$200,000. The Andrew Jer 
Gr e Ave d Alpin §S 
a) ‘ 1Se¢ 


CANADA 
Ont., Hamilton—The Mercury Mills. Ltd 
building ! 


ry. 5 60 ft davehouss 
on Cumberland Avs Estimated cost. $150 
O00, 
Que., Gatineau—T! Roval Se 
Cor} 164 James St.. Montr ‘ 0 
iward the contract for t co tr ctior of 
G \ list? fo G . 
qs Ltd ) ) Ks ] 
Que., Montreal—Th: Barrett Mfs ‘o 
1 St. Hubert St.. has awarded the con 
rac f é stru I t - story 
x 1 ft » ; { } 
rY nut ture root I , . a 
gy m0 No Apr 2 
Que., Montreal — \W La Jeunesss St 
Catharine R manufacturer of contrac t 
Supplies is Varel the eontract for 
( s 75 mi 2 
S - | ’ ed « 
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